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PREFACE. 



The chaTaeteristic feature of the following Treatise is simple 
bat peculiar. It has been the design of the author to illustrate 
the various rules of Arithmetic by examples selected, as far as 
practicable, from the most prominent facts connected with the 
History, Geography, and Statistics of our country. Multiplication 
of simple numbers is illustrated by such examples as the follow- 
ing:— 

** The Congress of the United States is composed of a Senate, 
consisting of 2 members from each of the 26 States, and a House 
of Representatives of 242 members ; each member receives $8 
per day during the session of Congress : what is the daily ex- 
pense to the Government for the pay of the members V 

Here is a simple example in multiplication, and yet what valu- 
able information does it convey ! The constitution of Congress—* 
the number of States — the equality of their representation in. the 
Senate — the number of members in the House of Repreeenta« 
tives — their pay, kc» How many citizens are there who exef- 
ci^e the elective franchise who are ignorant of these facts ! 

It will readily appear, how, by extending this principle so as 
to embrace questions relating to the Conxmerce, Manufacturesi 
Agriculture, &c. of the several States, the interest in the study 
of this essential branch of human knowledge may be increased; 
Arithmetic thus becomes a medium for communicating much in^ 
portant information, which will be readily apprehended by the 
youthful mind, and impressed upon it through Ufe^ If th&. study 
of the American SiaUitieal ArithmeUe shall be an instrument in 
imparting to the American youth, in any degree, an appreciation 
of the greatness and resources of their country, and of the bounty 
improvidence towards it, the labour of its author will not have 
been in vain. 



lY PRBFACB. 

Great caie has been bestowed upon the scientific portion of the 
work, so as to make the rules simple and intelligible to the least 
advanced scholar; those explanations being given which an 
experienee of many years in teaching has shown to be the best, 

A correct idea of a unit being indispensable to a thorough 
knowledge of arithmetic, the attention of the pupil is prominently 
directed to the necessity of some standard in comparing quantities, 
and to the various kinds which must be used to correspond with 
the difierent kinds of quantity which are compared. The definition 
and uses of the unit being the same in all the branches of mathe- 
matics, an accurate perception of the subject in arithmetic will 
greatly facilitate the acquisition of the higher branches. 

The division of numbers into Simple and Compound has been 
adhered to. The term Simple is applied to those numbers which 
are expressed in terins of the same unit. Thus, j£d, j65, and jglO 
are timph numbers, the unit in each being the £ ; and the opera- 
tions of arithmetic may be performed upon them in the same 
manner as if the kind of unit were not expressed. The number 
d63 Zs, dd. is a compound number, being compounded of units of 
different kinds—- viz. pounds, shillings, and pence. 

An Appendix, embracing Mensuration^ with its applications to 
Carpentry, Masonry, Land Surveying, &c., and a brief exhibition 
of the two methods of Book-Keeping by single and double eniry^ 
will add much to the value of the work. 

A Key for t^e use of teachers will accompany the arithmetic. 

To prevent any mistake by confounding this work with the arith- 
metic published by Mr, Roswell C. Smith, the author has asso- 
ciated with his own, the name of his assistant, Mr. R. T. W. 
Duke, for whose kindness in* aiding him in (he revision of the 
proofs, he would take this occasion to express his acknowledg- 
ments. 

Francis H. SMrra. 

Virginia MUtary TnsHtute^ 7 
January 1| 1845. j 
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ARITHMETIC. 



DEFINITIONS — NUMERATION. 

\^ CtcANTTTY is anything that will admit of increase or 
diminution. THmCy space^ weight, and motion^ are quan- 
tities. 

Mathematics is the science of quantity. 

QueBtiotu. What is quantity? Give some examples of quantity. 
What is mathematics ? 

2» An UNIT is a single quantity which is used to comr 
pare quantities of the same kind unth each other. Num- 
bers express how many of these units are considered. 

Thus — if we say a box contains ten pounds of tea, one 
pound of tea is the unit, and ten the number. In six yards 
of cloth, one yard of cloth is the unit, and six the number ; 
in twenty dollars, one dollar is the unit, and twenty the 
number. The amount of tea, cloth, and money, is in each 
case compared with its own unit, which is one pound of tea 
for the first, one yard of cloth for the second, and one dollar 
for the tnird. 

Q. What is a unit ? What do numbers express 7 In ten pounds of 
tea, what is the unit f What b the number ? In six yards of cloth f 
In twenty dollars ? In fifty miles ? In each case what is the amount 
of tea, cloth, &c., compared with ? 

3» Arithmetic, which is a branch of Mathematics, treats 
of quantity when it is expressed by numbers. Arithmetic 
then is the science of numbers. 

Numbers are expressed by certain characters which are 
called Figures. Only ten of these cbaxoLcXet^ ks& ^^sr^^ 
Theyare^ 



8 NUKBRATIOir. 

whicli is called zero, a cipher, or Naught, 

1 One, 

2 - Two, 

3 Three,' 

4 ---. Four, 

5 - Five, 

6 Six, 

7 ---------- Seven, 

8 Eight, 

9 Nine. 

The nine figures 1, 2, 8, 4, 5, 6, 7, 8, 9, are called digits 
or significant figures. 

Q. What is arithmetic ? Of what does it treat ? Of what science is it 
a branch? How are numbers expressed? How many figures are 
there ? Write them upon your slate. Which of these figures are called 
digits ? What else are they called f 

4» Although every number might be represented by a 
distinct figure, Tve have no separate character to express a 
number greater than tdne. We express numbers greater 
than nine, by combining the characters already known. 

Q. Have we a separate character for numbers greater than nine f 
Why not ? How do we express such numbers ? 

5» To express ten^ we use the two characters 1 and 0, 
placing the on the richt of the 1. Thus 10,which is ten. 
The position occupied oy the figure on the right is called 
the units' place^ that by the figure on the left the tens* place. 
The is in the units' place, the 1 in the tens' place. The 
same figure is therefore ten times greater in the tens' place 
than in the units' place. 

In like manner, we can express two tens, or twenty, three 
tens, or thirty, &c., as far as nine tens, or ninety, by placing 
on the right of 2, 3, 4, 5, dbc. 

Thus, 20 which is Twenty, 

80 - - - Thirty, 

40 - - - Forty, 

60 - - - Fifty, 

60 - - - Sixty, 

70 - - - Seventy, 

80 r - - Eighty, 

90 - - - Ninety. 



JrUMBEATIOir. 

Q. HowisteBezpresMdf Which figure ooeapies the viits' place 
in 10 f Which the tens' place t How much greater is the same ngure 




place 
numbers upon your slate. 

Oe To express the intermediate numbers between 10 and 
20, 20 and 30,'&c., we place in the tens' and units' places, 
the number of tens and units of which the number is corn- 
posed. Thus, 

Eighteen contains 1 ten and 8 units, and is written 18 

Twenty-five contains 2 tens and 5 units - - - - 25 

Thirty-seven contains 3 tens and 7 units - - - 37 

Forty-four contains 4 tens and 4 units - - - - 44 

Ninety-nine contains 9 tens and 9 imits - - - - 99 

> 

Ninety-nine is the greatest number which is expressed by 
two figures. 

Q. How are the intermediate numbers between 10 and 20 expressed ? 
How many tens and units in eighteen T How is it written T How 
many tens and units in forty-four? Write this number ? How many 
tens and units in fifty-six? In seventy-two? In eighty-eight? In 
ninety-nine ? What is the greatest number expressed by two figures ? 

Tf^ To express one hundred, we place two ciphers on the 
right of 1. Thus 100, which is one hundred. The place 
occupied by the 1 in this case is called the hundreds* place, 
Jt is ten times greater in the hundreds* place than m the 
tens* place, and one hundred times greater than in the units* 
place. 

In like manner, 200, 300, 400, 900, represent two hun- 
dred, three hundred, four hundred, &c. 

We may express any intermediate number by writing 
down the number of hundreds, tens, and units, of which it 
is composed, placing the hundreds in the hundreds' place, 
the tens in the tens' place, and the units in the units' place. 
Thus, 4.^ 

One hundred and fifty-seven, contains 1 hundred, ^S'| 

6 tens, and 7 units, and is written 157 

Three hundred and sixty-nine contains 3 hundreds, 

6 tens, and 9 units -- 369 

Nine hundred and ninety-nine contains 9 hundreds, 

9 tens, and 9 units 999 



10 NtTHERATICnr. 

Nine hundred and ninety-nine is the largest number which 
18 expressed by three figures. 

Q. How is one hundred, expressed 7 What place does 1 occupy in 
this number ? How much greater is it in the hundreds' place than in 
the tens' place ? Than in the units' place ? How many hundreds, tens, 
and units in 157? In 369? In 846? In 999? What is the largest 
number which is expressed by three figures ? 

8« By methods precisely similar we may express one 
thousand, two tTiousand, &c., by placing three ciphers on 
the right of 1, 2, 3, <fcc. Thus, 1000, 2000, 3000, &c., and 
all intermediate numbers may be written by writing down 
in the thousands', hundreds', tens', and units' places, the 
number of thousands, htmdreds, &c., of which they are com- 
posed. 

We conclude, that any number, whatever be its magni- 
tude, may be expressed by means of the ten characters 
which have been used ; and this is done by giving different 
values to these characters, according to the positions which 
they occupy. Thus, 

5 in the units' place, expresses 5 units. 
50 is 5 tens, since the 5 is in the tens' place, or 50 units. 
500 is 5 hundreds, or 50 tens, or 500 units. 
5000 is 5 thousands, or 50 hundreds, or 500 tens, or 5000 units. 

The addition of a cipher having the efiect in each case to 
increase the number tenfold. 

We may thus form a table, showing the values of the 
same numbers according to their position, so as to embrace 
any numbers whatever. Such a table is called a Numeror 
tion Table. It teaches the manner of reading figures. 

Q. How may thousands be expressed by figures? Intermediate 
numbers 7 May anV number be expressed by the ten known figures f 
How ? How does the addition of a cipher to the right of a number 
affect it? What does 5 express? 50? 500? 5000? What if a 
numeration table ? What does it teach ? 



VUMdUTIOH. 

». KOaERATIOir TABLE. 



E'3^ E'Sg t'Sg Si's! s'Sg 2 _^ 

TJk-B "SiiS ^^5 '^w.2 TSaia 'Qa4 

=q^a at-&' S3E-n BhS at-H W^D 
----- B. 

- - - _ - 64. 

- 3 43. 

- - - - 5, ,673. 

- 3 8, 64 3. 
-453,210. 

- - - 7, 389, 049. 

- 36. 205, 403. 

_ _ _ 024, 698, 392. 

- - 8, 208, 084, 210. 

- - 05, 370, 650, 941. 
- 130, 614, 376, 432. 
7, 324, 853, 047, 895. 

32, Oil, 406, 983, 031. 

- 520, 475, 320, 108, 603. 
7, 919, 933, 753, 310, 875. 

23, 791, 859, 931, 509, 331. 
944, 608, 786, 264, 321, 840. 

To find the value of any number in this table, we have to 
see under what denominatioa the figures which compose it 
aieplaced. 

Thus, 6 is written under imitB, and is read 6 units. 

In the number 64, the 6 is under fens, and the 4 under 
units ; the number is then 6 tens and 4 units, or sixty-four. 

The number 453,210 has the 4 under hundreds of thou- 
lands, which is 4 hundred thousand ; the 6 under tens of 
thousands, wiiich is 50 thousand ; the 3 under thousands, 
which is 3 thousand ; the 2 under hundreds, which is 3 
hundred ; the 1 under lens, which is 1 ten ; the undet umis. 
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which is units ; the whole number is therefore four hun- 
dred and fi%-three thousand, two hundred and ten. 

By examining this table, it will be seen, that a number 
containing but one figure can contain units only; two 
figures, tens and units ; three figures, hundreds, tens, and 
units, &c. 

To read any number, we commence on the right and say, 
units, tens, hundreds, thousands, tens of thousand, hundreds 
of thousands, millions, &c., until we have passed over all the 
figures in the number. Thus, 

5 3 9 8 6 4 

S g g i 

f I- I e- 

f I 
g P- 



and taking all their values together, we read, five hundred 
and thirty-nine thousand, eight hundred and sixty-four. 

Q. Repeat the numeration table. How is the value of any number 
determined T If the number 6 fall under thousands, what is its value T 
If under tens of thousands ? Millions ? A number with but one figure 
contains what ? Two figures T Three ? How do you read any num- 
ber? What is. the figure on the right! The next? Read 124, 764. 
2,004,761. 76^030,147. 109,026,374. 



EXAMPLES. 

L Write in words upon your slate the population of the 
six New England States^ viz : 

1. Mdne, - - - 501,793, 



2. New Hampshire^ 284,574, 

3. Vermont^ - - 291,948, 



4. Massachusetts^ 787,699, 

5. J^hode Island, 108,890, 

6. Connecticut,- 309,978. 



Q. How many New England States T What are t)iey T Which is 
the lanest in population ? Which the smallest ? What is the popula- 
tion of Massachusetts in round numbers f Rhode Island, &.c. f Is 
TOUT state one ef the New England Sttues t What is its population ? 
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IL Write in figures the population of the four Hiiddle 
States^ viz : 

1. New Fork. — ^Two millions, four hundred and twenty- 
eight thousand, nine hundred and twenty-one. 

2. New Jersey. — ^Three himdred and seventy-three thou- 
sand, three hund^d and six. 

3. Pennsylvania. — One million, seven hundred and 
twenty-four thousand and thirty-three. 

4. Delaware, — Seventy-eight thousand and eighty-five. 

Q, How many Middle States? What are they? Which is the 
largest in population ? The smallest ? The population of New York 
in round numbers ? Delaware ? Is your state one of the Middle 
States ? What is its population ? 

m. Read the population of the eight Southern States, 



VIZ 



1. Maryland, - 470,019, 

2. Virginia, - -1,239,797, 

3. North Carolina, 753,419, 

4. South Carolina, 594,398, 



5. Georgia, - - 691^9% 

6. Alabama, - - 590,756, 

7. ARssissippi, - 375,651, 

8. Louisiana, - 352,411. 



Q. How many Southern States ? What are they ? Which is the 
largest in population ? Which the smallest ? Has North Carolina a 
greater or less number of inhabitants than South Carolina ? Is your 
state one of the Southern States ? What is its population ? 

IV. Write upon your slate the population of the eight 
Western States, in Jigures, viz : 

1. Arkansas. — ^Ninety-seven thousand, five hundred and 
seventy-four. 

2. Tennessee. — ^Eight hundred and twenty-nine thousand, 
two hundred and ten. 

3. Kentucky, — Seven hundred and seventy-nine thousand, 
eight hundred and twenty-eight. 

4. Ohio. — One million, five himdred and nineteen thou- 
sand, four hundred and sixty-seven. 

5. Michigan. — ^Two hundred and twelve thousand, two 
hundred and sixty-seven. 

6. /ru/uma.*— Six hundred! and eighty-five thousand, eight 
hundred and sixty-six. 

7. Illinois. — ^Four hundred and seventy-six thousand, one 
hundred and eighty-three. 

8. J^5«otin.-— Three hundred and eighty-three thousandt 
seven hundred and two. 
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Q. How many Western States ? What we they f Which is the 
largest in population ? I'he smallest ? How many states altogether f 
Which is the largest in population of the twenty-six T Next f Which 
is the smallest f Is your state one of the Western States f What m 
its population ? 

V. Write in figures the popuktion of the United States 
upon your slate, viz : Seventeen millions, sixty-three thou* 
$and, three hundred and fifty-three. ^ns. 17,063,353. 



OF THE ROMAN NUMERATION. 

10* The nbove is the most common system of numera* 
tion, being used throughout the civilized portion of the world. 
It is called the Aroiic method of numeration, as it was 
invented by the Arabs. 

The Romans invented another system, which is sometimes 
used. They expressed numbers by the seven capitals of the 
alphabet, viz : 



L which 


stands for 


1 


C. 


which stands for 100 


V. 


<( it 


5 


D. 




" '* 500 


X. " 


<( (< 


10 


M. 




" " ** 1000 


L. " 


(( it 


50 








The other numbers were expressed by various combina- 


tions of these letters, after the 


follow 


ing 


; manner : 


I. is 


One. 




LX. 


is 


Sixty. 


IL 


Two. 




XC. 


•i 


Ninety. 


III. 


Three. 




C. 


f< 


One hundred. 


IV. 


Four. 




CC. 


<f 


Two hundred. 


V. 


Five. 




D. 


<< 


Five hundred. 


VI. 


Six. 




DC. 


<< 


Six hundred. 


VII. " 


Seven. 




M. 


<f 


One thousand. 


VIIL 


Eight. 




MM. 


«« 


Two thousand. 


IX. 


Nine. 




V. 


«< 


Five thousand. 


X. 


Ten. 




VI. 


<i 


Six thousand. 


XI. 


Eleven. 




X. 


<i 


Ten thousand. 


XX. 


Twenty. 




L. 


t< 


Fifty thousand. 


XL. 


Forty. 




C. 


i< 


One hundred thousand. 


L. 


Fifty. 




M. 


« 


One million. 



. As often as any character is repeated, so many times is 
it9 value repeated. Thus 11. is two, XXt is % tensi ^ 
*enty, CC. is two hundred, &c. 
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A less character h^ort a greater diminishes its value as 
much as is denoted by the less. Thus, IV. is one firom five^ 
or four. 

A less character cfier a greater increases its value as 
much as is denoted by the less. Thus, VI. is five and one, 
at six. 

A bar "^^^ o^^ & character increases it one thousand fold. 
y. is five, y . is five thousand. 

Q, What 18 the common method of numeration called ? By whom 
inrented ? How eztensively is it used ? Is there any other method f 
What called f By whom invented? In what does it consbt? How 
many letters are used t What do they express t How are the other 
numbers expressed ? Write the various numbers from one to twenty 
upon your state. From 20 to 50. From 50 to 1000. What effect is 

g reduced by repeating a character t Suppose a less character come 
efore a greater f After a greater! Wnat effect has a bar over a 
character t 



ADDITION OF SIMPLE NUMBERS. 

1 19 For the purposes of Arithmetic, numhers are divided 
into two kinds, viz : simple and compound. 

Simple numbers are numbers which are composed of the 
same unit, whether the unit be dollars, pounds, yards, or 
miles. Thus, 

.4 dollars, 8 dollars, and 10 dollars, is a simple number. 

15 pounds, 30 pounds, and 54 pounds, is a simple number. 

When the kind of unit is not expressed, the numbers are 
always simple numbers. Thus, % 3, 5, are simple num* 
bers, and they may express so many pounds, or aollars, or 
other units. 

Compound numbers are numbers which are composed of 
dif^rent units. Thus, 

4 dollars, 5 cents, and two mills, is a compound number. 

6 yards, 2 feet, and 3 inches, is a compound number. 

Q. How are numbers divided in arithmetic ? What are they t What 
■re simplt numbers f Compound ? When the kind of unit is not 
si|iiijaBud, what kind of numbers are denoted f 
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]3* Addition^ Subtraction^ MtdtipUcation, and DivU 
aion^ are the four Jtmdamenial or ground rules of arithme- 
tic. Every question in arithmetic depends upon one or the 
other of these rules. 

Addition consists in expressing by a single number the 
toted value of several numbers. 

Addition of simple numbers consists in expressing by a 
single number the total value of several simple numbers. . 

Thus, if John has two marbles, and James 3 marbles, diey 
will have between them 5 marbles. Herie, by a single 
number 5 we have expressed the number of marbles which 
John and James had between them. 

Again — ^if Mary has 3 pins, Jkne 4 pins, and Anna 5 pins^ 
they will have altogether 12 pins. 

The number which thus expresses the total value of 
several other numbers is called the sum. Thus 5 marbles 
is the &um of 2 marbles and 3 marbles ; and 12 pins, the 
sum of 3 pins, 4 pins, and 5 pins. 

Q. What are the four ground rules of arithmetic f Why are they 
important ? In i^hat does Addition consist T In what does addition of 
simple numbers consist T How do you explain this ? What is the 
number called which expresses the total value of several nuihbers t 
What is the sum of 2 and 2 ? 2 and 3 ? 2 and 4 7 2 and 5 ? 3 and 
41 3 and 5 r 3 and 6 ? 4 and 5 ? 4 and 7 ? 4 and 9 f 5 and 9 f 

13* There js no difficulty in adding numbers composed 
of a single figure. Before proceeding to the addition of 
larger numbers, every pupil should be able to add promptly 
those which contain but one figure. 

To indicate that two numbers are to be added together, 
we use the sign +, which is called plus. Thus 2-f 3, de- 
notes that 2 and 3 are to be added together, and is read 
2 plus 3. 

To indicate that two numbers are equal to each other we 
use the sign =, which is called the sign of equality. Thus 
2+3=5, denotes that 2 and 3 added together are equal to 
5, and is read, 2 plus 3, equal to 5. 
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What is the sum of the followiDg numbers : 

+ 1 

0+1 + 2 

+ 1 + 2 + 3 

1+2+3+4 

1 + 2 + 3 + 4 + 5 
1+2+3+4+5+6 
1+2 + 3 + 4 + 5 + 6 + 7 
1+2 + 3 + 4 + 5 + 6 + 7 + 8 

1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9. 

Find the sum of the above numbers, adding from the 
right. 

Q. What si^n is used to indicate that two numbers are to be added 
together ? What is it called ? What does it denote i How would you 
express that 2 and 3 are to be added together? How do you read 
2+3? What is the sign of equality? How used? What does it 
signify? Give an example. What is 2+3 equal to? 2+4? 2+9? 
3+4? 3+7? 3+9? 4+3? 4+5? 5+7? 5+9? 8+8? 9+9? 

14« Let it now be required to add the numbers 8423 
and 1234. 

' Place the numbers, one under the other, so that 8423 
units shall be under units, tens under tens, &c. 1234 
Commencing on the right, we say 4 and 3 are 7, 
3 and 2 are 5, 2 and 4 are 6, 1 and 8 are nine, 
writing down each separate sum, 7, 5, 6, 9, under the num- 
bers which produce it ; that is, since 4 units and 3 units 
make 7 units, 7 must be in the units' place, 3 tens and 2 
tens make 5 tens, 5 must be in the tens' place, &;c. Hence 
9657 is the sum required. 

15. Add the numbers 4897, 821, 1634, together. 

Having set down the numbers as before, 
we say, 4 and 1 are 5, and 7 are 12 ; now, 
since 12 units contain 1 ten and 2 units, we 
only set down the 2 units and carry the 1 
ten into the column of tens, and say, 1 we 
carry, and 3 are 4, and 2 are 6, and 9 are 
15 ; but 15 tens contain 1 hundred and 5 tens, we set down 
5 in the column of tens and carry 1 to the column of hun- 
dreds, and say, 1 we carry and 6 are 7, and 8 are 15, and 
8 are 23, and setting down the 3 hundreds, we cacr^ ^ 



9657 



4897 

821 

1634 

7352 =8um. 
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thousands into the next column and proceed, 2 and 1 an 8, 
and 4 are T, Hence 7352 is the required sum. 

16* Add 3909. 1094, 302, and 20, tc^ber. 

These numbers being set down as before, 
we have and 2 are 3, and 4 are 6, and 9 3909 
are 15, set down 5 and carry 1 ; 1 we carry 1094 
and 2 are 8, and are K, and are 12, and 302 

are 12, set down 2 and carry 1 ; 1 aod 3 20 
are 4, and are 4, and 9 are 13, set down 3 I^,;. 

and carry 1 ; 1 and 1 are 3, and 8 are 6. *^^^ -'^• 
6325 is the required sum. 

17, Add 987641 and 407180 together. 

Here (he numbers which are carried in 987641 
each column are indicated by the amaJt 
figures placed under the columna ; 1 is 
carried into ibe column of hundreds and 

1 into the column of tens of thousands. 
We see by the above examples that if the sum in any one 

column does not exceed 9, we set down the whole sum under 
this columu ; but if it exceed 9, we set down the right band 
figure alone, and carry the r^naining figure or figures into 
the next column. 

From these explanations we deduce the followiDg 



I. Set down the numbers, one under the other, to that 
units fall under units, tens under tens, Jfc., and draw a 
line beneath them. 

II. Beginning at the bottom of ike right hand eolunm, 
add up ike figures in each column. If the swn in any one 
colvnm does not exceed 9, write down the whole sum be- 
neath this column; if U exceed 9, write down the right- 
hand figure and carry the remaining figure or figurea 
into the next column. 

III. Finally, under the last coZuim write the entire sum 
if this column. 

n How are numbere set down for addiiion t Where do yoo besin 

' Tltie sum of the ligures in any columii do not eicoM 9, wEu 

n ) If it exceed 9 1 If tbe aum in a column be 19, wbal is 

and what carried I IfilbeaSI 30t iQX 72! 991 lOOt 
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PROOF OF ▲DDITION. 

IS* Addition ia proved in several ways. 

IH Proof. Begin the addition at the top of the right-hand 
column, and add each column downwards. 

2d Proof. Draw a line under the upper number, add th«^ 
lemaining numbers together, and then add their sum to the 
upper number. 

3<i Proof. Write the numbers down in a diflferent order 
from that in which they appear in the example, and then 
add as the rule directs. If the example be worked correctly, 
it will have the same result as that given by the proof, 

Add 3024, 721, and 320 together. 

2d Proof. dd Proof. 

3024 3024 721 

721 —Z: 320 

320 ^20 I^ 



4065 'Y^ 4065 

3024 



4065 



In the second proof, the numbers 721 and 320 are first 
added together, and to their sum, 1041, the first number is 
added. The total sum, 4065, is the same as shown by the 
example. By the third proof, the number 721 is placed 
first, 320 next, and then 3024, and the addition gives the 
same result. 

Q. How many ways of provine addition? What is the first proof? 
Second proof? Third proof? Wnen is the example worked correctly ? 



EXAMPLES. 

1. Add 3094, 5211, 6010, and 4372 together. Ans. 
18687. 

2. Add 1001, 298, 9000, and 32 together. Ans. 
10331. 

3. Add 11040, 3279, 907, 85, and 3 together. An$. 
15314. 

4. Add 3904, 27520, and 1089753 together. AnM. 
1121177. 
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APPLICATIONS. 

1. There are 12 tolendar months in the year. January 
. has 31 days, February 28, March 31, April 30, May 31, 

June 30, July 31, August 31, September 30, October 31, 

November 30, December 31. How many days in the year ? 

Am. 365 days. 

Q, How many months in the year ? What are they f How many 
days in each I In the year ? 

2. How many inhabitants were there in the 15 States by 
the first census, taken in 1790 ; and what was the total po- 
pulation of the United States, the number of free persons and 
slaves in each State being as follows : — 

ot„f„ Jfo.ofPru Jfo.ef TVta/jnaadk 

**«^* Pergons. Slave$. StaU. 

1. Virginia 464,881 +293,427=Ana. 

2. Massachusetts 475,257 + 000,000= Ana. 

S.Pennsylvania 430,636+ 3,737= An*. 

4. North Carolina... 293,179 + 1 00,572 =An«. 

5. New York 318,796+ 21,324=i4n«. 

6. Maryland 216,692 + 103,036= A?w. 

7. South Carolina . . . 141,979+ 107,094= An*. 

8. Connecticut 235,382 + 2,7j59= An*. . 

9. New Jersey 172,716+ 11,423= An*. 

10. New Hampshire . . 141,741+ 158= An*. 

11. Vermont. 85,399+ 17= An*. 

12. Georgia 53,284+ 29,264= An*. 

13. Kentucky. 61,247+ 11,830= An*. 

14. Rhode Island 68,158+ 952 =± An*. 

15. Delaware 50,209+ 8,887 = An*. 

3,199,556 + 694,480= 3,894,036, 
Total in the United States. 

If the total population in each State be correctly, deter- 
mined, the sunrx of these results will give the total population 
in the United States. 

Q. When was thie first census taken t How many States at the time t 
Which was the largest in population ? Which the smallest ? Which 
had the most slaves ? Next ? Which the least ? What was the popu- 
lation of the United States in 1790 ? How many free '/ Slaves ? 

S, The VDited States have had ten Presidents: — 1. Ge- 
^""^ / ^^^-^f^JngtoD, of Virginia, who served 8 ^eata \ 1. l<i\«v 
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Adams, of Massachusetts, who served 4 years ; 3. Thomas 
Jefierson, of Virginia, 8 years; 4. James Madison, of Vir- 
ginia, 8 years ; 5. James Monroe, of Virginia, 8 years; 6. 
John Quincy Adams, of Massachusetts, 4 years ; 7. Andrew 
Jackson, of Tennessee, 8 years ; 8. Martin Van Buren, of 
New York, 4 years; 9. William Henry Harrison, of Ohio, 
who served 1 month, and died in office; and, 10. John 
Tyler, of Virginia, who succeeded Greneral Harrison, being 
at the time Vice-President. How many years since the 
establifhment of the United States government to the com* 
mencement of General Harrison's term ? Ana, 52 years. 

Q. How many Presidents have the United States had t Who were 
they ? To what States did they belong f How many years did each 
serve T Who succeeded Van Buren ? Did he live out his term ? Who 
soeceeded him on his death? What office did Tyler hold before he 
became President t 

4. The puhlic lands of the United States have heen ob- 
tained by purchase and cession. What is the total amoun) 
that has been purchased and ceded ? — ^the number of acres 
purchased, and the number ceded, being as follows :— 

Ceded by Virginia, New York, Massachu- 
setts, and Ck)nnecticut 169,609,819 

Ceded by Georgia. 58,898,522 

Ceded by North and South Carolina 26,432,000 

Purchased of France and Spaiu 987,852,332 

Aru. 

Q. How were the public lands of the United States obtained ? What 
States ceded lands f From whom were some of the pubUc lands pur- 
chased? 

5. What is the total population in the five largest cities in 
the United States, the population in each being as follows:— 
New York, 312,710; Philadelphia, 258,037; Baltimore, 
102,313; New Orleans, 102,193; Boston, 93,383? 

Ans. 868,636. 

Q. Which are the fivo most populous cities in the United States? 
Which is the largest city? How many inhabitants in each, in round 
nunbers ? 

6. What was the total expense of the United States ^ 
▼emment for the year 1842, that of eacYi dQ^tit\.xxv<&\\\.\^VGk% 
a0 follows:— Civil list, 6,865,451 doUats-, iyt\Vi\M^ eaXaNicafioi' 
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meot, 8,248,917 dollars ; Naval establishment, 7,063,67T 

dollars ? Ana. 23,078,045 dollars. 

Qf Between what departments ia the expense of the general gorem- 
ment divided f How much ia expended m each department t Total 
ajpenditure in 1842 1 

7. What was the total amount of deposits of gold in the 
United States mints in 1842, it being derived from the fi>U 
lowing sources :-^Virginia mines, 42,163 dollars; North 

i Carolina, 61,629 dollars; South Carolina, 223 dollar; 

^Georgia, 150,276 dollars; Alabama, 5,579 dollars? 

Ana. 269,870 dollafs. 

, Q. What was the amount of j;old deposited Ji^ the United States mints 
in 1^2 ? From what sources derived t Which State jrieided the largest 
ampuntf 

8. What is the total number of inhabitants in the British 

Provinces in America, the population in each Province being 

ilA? follows: — Lower Canada, 499,739; Upper Canada^ 

506,,Q55; New Bmnawick, ISO fiOO; Nova Scotia, 199,870; 

Prince Edward's Island, 34,666; Newfoundland, 81,517; 

Honduras, 9,9581 . Ans. 1,45^,805. 

Q. How many British Provinces in America f What are thejf Tfaiie 
most populous f &c. 
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19e SuBTSACTioN teoches the method of findit^ how 
much one number exceeds another. This excess is called 
their difference, or the remainder. The smaller number is 
called the subtrahend, the larger the minuend. 

In subtraction of simple numbers, the numbers which are 
considered in any example are supposed to be expressed in 
terms of the same kind of unit. That is, Ihey are all dol- 
lars, or all cents, or all mills. 

Q. What does subtraction teach f What is the excess called f Which 
number is the subtrahend T Which the minuend f What is subtraction 
of simple numbers ? 

20o There is no difficulty in the subtraction of num]ben 
which contain but one figure. If John has 6 apples and 
James 4, any one will promptly tell how many more' apples 
John has than James. He has 2 more apples. If Maryht& 
9 nuts and Atin 6, Mary has 3 more nuts than Ann. 



smoEAcnon or sihplb mnnms. 

In the fint eaounple, 6 is the minnendt 4 the sitbtrdkemd^ 
and 2 the remainder; in the last, 9 is the minuendy 6 the 
subtrahend, and 3 the remainder. 

We can also easily subtract a number containing but one 
figure from another which is less than 20. Thus, 2 from 
11 leaves 9, since 2 and 9 make 11 ; 6 from 13 leaves 7, 
since 6 and 7 make 13 ; 8 from 17 leaves 9, since 8 and 9 
make 17. 

To indicate the subtracticm of two numbers, we use the 
sign — , which is called ndmu. Thus 6—4 denotes that 4 
is to be taken from 6, and is read 6 imiit» 4. 

Q. 2 from 4 lesves how many f 2from5f 2from6f 2from8f 

2 fix>m 10? 3 from 5? 3 from 10? 3 from 15? Which is the minuend 
jn these examples ? The subtrahend ? The remainder f What sign 
is used to indicate subtraction ? What is it called f How do you read 
^—3? What is 6-4 equal to? 7—5? 8—3? 12-8! 16—4? 18—9? 
19—7? 

21 • Let it be required to subtract 3456 from 6598. 
Place the numbers under each other, as in addition, units 

under units, tens under tens, &c. We commence on the 
right, and say, 6 from 8 leaves 2 ; 5 

from 9 leayes 4 ; 4 from 5 leaves 1 ; ^^^ minuend, 

3 from 6 leaves 3; setting each sepa- 3456 subtrahend, 
^ rate remainder, 2, 4, 1, 3, under the 3143 remainder. 

numbers which produce it. Thus, 6 
units taken from 8 units leaves 2 units ; the 2 is set in the 
units place : 5 tens from 9 tens leaves 4 tens ; 4 is set in 
the tens place ; and so on. 3142 is the remainder. 

22* Take 7652 from 9324. 2 
from 4 leaves 2 ; but we cannot take 9324 
6 from 2, since it is greater than 2. ^^^^ 
To avoid this difficulty, we borrow 1 1072 remainder, 
from the hundreds of the minuend, and 
add it to the 2 tens ; but 1 hundred is the same as 10 tens ; 
hence, adding 10 to 2, we have 12, from which if 5 be taken, 
the remainder will be 7. But as we borrowed 1 from the 
hundreds of the minuend, the value of the remainder will not 
be changed, if we add 1 to the hundreds of the subtrahend : 
1 and 6 are 7 ; 7 from 3 we cannot, but borrowing 1 from 
the thousands, or addipg 10 to the 3 hundreds, we have 13 : 
B 
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7 from 13 leaves i3 ; 1 we carry to 7 makes 8 ; 8 firoiyi 9 
leayes 1 : the remainder required is 167d. 

23« From these examples we see that when the units, 
tens, hundreds, 6cc., of the minuend are greater than those 
of the subtrahend, the subtraction may be immediately per- 
formed by taking the less figure from the greater. But 
when a figure in the subtrahend is greater than the one cor- 
responding to it in the minuend, we add 10 to the figure in 
the minuend, and from this sum take the figure in the sub- 
trahend ; then carry 1 to the next figure in the subtrahend, 
before it is taken from the figure above it. 

The following exampIeB will iUustrate these principles. 
The small 10 above the top lines shows where 10 has been 
added, and the 1 below the figures in the subtrahend shows 
where 1 has been carried. 

10 10 10 10 10 10 10 10 

62467 234684 

2968 186286 

1111 1111 



7 9 4 9 9 remainder. 4 8 3 9 8 remainder. 

In the first example we say, 8 from 17 leaves 9 ; 1 car- 
ried to 6 makes 7; 7 from 16 leaves 9; 1 carried to 9 
makes 10 ; 10 from 14 leaves 4 ; 1 carried to 2 makes 3 ; 
3 from 12 leaves 9 ; 1 we carry from 8 leaves 7. In like 
mankier with the second example. We have therefore the 
JToUowing 

RVUB. 

L Place the number to be suhiracted under the fvumber 
from tohich it is to be taken, as in addition, and draw a 
line beneath them. 

II. Beginning on the f^ht, subtract each figure from the 
one Just over it, and set down the remainder, 

f II. When any figure in the subtrahend is greater than 
the one over it in the minuend, add 10 to the tess figure, 
and then subtract, carrying 1 to the next figure in the sub-' 
trahend. 

Q. How are the numbers aet down for anbtraction ? Where do yon 
b^^ to subtract ? How do you aabtract f If a figure in the minuend 
JB leka than the one bdow % what do you dto t 



24« Proof ^-^AM the i^mainder to the auhtrahend ; if 
the work is correct, the sum will be equal to the minu^, 
Q. Howiarnib^ractionproT^t Whe A is ths work correct f 

EXA]IP]:.ES, ' 

1. From 1000 take 12. Am. 988. 

2. From 20000 take 14. Am. 19986. 

8. From 7002 take 3495. Ana. 3507. 

4» From 11 thousand 11 hundred and ^ 

11 take 11. An8. 12100. 

5« From UOll take 99. Am. 10912. 

6. Take 10 from 10 miHion* Am. W99990. 

APPLICATIONS. 

1. America was discovered by Christopher Columbus in 
the year 1499} and the Constitution of the United States 
adopted by the States in 1789. How many years between 
these two events 1 Ans. 297 years. 

Q, By whom was America discovered f In what year f When was 
the Constitution of the United States adopted! 

2. The first settlement in the United States was made by 
the English at Jamestown^ Virginia, in the year 1607 ; (xe- 
neral Washington died In 1799. What period between the&e 
two events? Ans. 192 years. 

Q. By whom was the first settlement in the United States made f 
Where made ? In what year ? When did Greneral Washington diet 

3. Our Revolutionary war commenced in 1775, and 
ended in 1783 ; the last war with Great Britain commenced 
in 1812 and ended in 1815. How much longer was the 

' Revolutionary war thap the last war? Ana. 6 years. 

Q. When did the Revolutionary war commenoe f When did it end f 
When did the last war with Great Britain commence f When end f 
How long did each war last t 

4. The mariners' compass was discovered in Italy, in 
1302 ; how many years before the declaration of American 
independence, iu 1776 ? Ans. 474 years. 

Q. When was the mariners* compass ^&acov«ie^^ \)\i«t«'C '^Xsftioi 
was the declwation of American, inaependence p\x\>^u^<^V 
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5. The revenue of the Post Office in 1842 was 4,546,246 
doUars, and its expenditure 4,235,052 dollars. How much : 
did the revenue exceed the expense? Aiu. 311,194 
dollars. 

Q. Was the Post Office department a source of expense or revenue 
Jnl842f 

6. The population of the United States in 1840 wa 
17,063,353, of which 2,487,355 were slaves. How man 
free persons in the United States 1 Ans. 14,575,998. 

Q. State the total population of the United States in round numbers. 
How many of these are slaves ? 

7. What has been the number of pounds of coffee left for 
home consumption in the United States annually, the amount 
imported and exported each year from 1821 to 1838, being 
as follows;— ' 

Tiii». /mporto.* Emorta. Hoau Cnuyimptian. 



1. 1821. 21,273,659— 9,387 ,596 =Anff. 11,886,063 

2. 1822. 25,782,390— 7,267,119= Are*. 18,515,271 

3. 1823. 37,337,732— 20,900,687=A7W. 

4. 1824. 39,224,251— 19,427,227=iliM. 
6. 1825. 45,190,630-24,512,668=^^71*. 

6. 1826. 43,319,497— 11,584,713= An* 

7. 1827. 50,051,986-21,697,789=An*. 

8. 1828. 55,1 94,697 -16,037 ,964= An*. 

9. 1829. 51,133,538— 18,083,843= An*. 
10. 1830. 51,488,248— 13,124,561= An*. 

•11* 1831. 81,759,386— 6,056,629= An*. 

12. 1832. 91,729,329— 55,251,158= An*. 

13. 1833. 99,955,020-24,897,114=An*. 

14. 1834. 80,153,366— 35,806,861=An». 

15. 1835. 103,199,572— ll,446,775=An*. 
• 16. 1836. 93,790,506— 16,1 43,207=An*. 
^ 17.1837. 88,140,403-12,096,332=An*. 

18. 1838. 88,139,720- 5,267,087= An*. 

Q, H&ve the'United States imported more coflTee than they have eon* 
■umed f Have the imports increased or diminished f Have the exports 
been uniform ? Has the home consumption increased or diminished ? 

* Imo&rts are artfcles brought into a country. Export* are articles 
^ippea/fwrn a country. 
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APPLICATIONS IN ADDITION AND SUBTRACTION. 

1 . Find how much the value of the imports of the follow- 
ing States, ia 1839, exceeded their exports, and what was 
the total excess of the imporU over the exports. 

State, ^rt* JDoUar*. DoUart. DMar§. 

Maine 982,724- 895,485=iliw. 87,239 

Vermont... 413,613- 193,886= A/w. 219,627 

Mass 19,385,223— 9,276,086= Aim. 

R. Island.. 612,067— 185,234=An«. 
New York . 99,882,438— 33,268,099= wAw. 
Pennsylv'a. 16,060,716- 6,299,41 6= Aiw. 
Maryland.. 6,996,285— 4,676,661 =ii9». 
Kentucky.. 10,480— 3,723= Aim. 

Michigan . . 176,221— 133,306=iln«. 

Total . . 143,608,656— 63,831,793=^iw. 89,676,863 

2. Find how much the value of the exports of the follow- 
ing States and Territories, in 1839, exceeded their imports^ 
and what was the total excess of the exports over the imports* 

stAtM Vahu cf Ex9*Ti9, Value ttf Imperii. K%ees»» 

*""• Dollars. Dollmre. DoUar*. 

N. Hamp. . 81,944— 61,407=:1»*. 30,637 
Connecticut 683,226— 446,191= Aw. 137,035 
N. Jersey. . 98,079— 4,182=An«. 
Dist.Colum. 603,717- 132,511 =Aiw. 
Virginia... 6,187,196— 913,462= An*. 
N. Carolina 427,926— 229,233=Aiw. 
S. Carolina. 10,386,426— 3,086,077;= An*. 
Georgia... 6,970,443— 413,987= An*. 
Alahama .. 10,338,169— 895,201= An*. 
Louisiana. . 33,181,167— 12,064,942= An*. 

Ohio 96,864— 19,280= An*. 

Florida .... 334,806— 279,898= An*. 

Total . . . 67,187,943-18,536,366=An», 48,661,677 

Q. Which is the largest importing State! The smallest? Do the 
New England States import or export most ? How is it in the South f 
The Middle States r The Western ? Are the es^tla ol Hisva ^vdx^ 
greater or less than its imports f WMch axe \\ie ^ivn&Y^ ^sYSt^sts^ 
B/ategf Importing 8mest 
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8. What is the supposed total population of the globe, 
and its excess over that of America ; the population of the 
four quarters of the globe being as follows: — Europe, 
2d3;240,G4d; Asia, 008,516^019; Africa, 101,498,411; 
America, A8,m7,1601 

Ans. Total population, 991,261,623. 
Excess over America, 943,254,473. 

Q. What are the four eiiarters of the ^lobe? Which ia the most 
opuloua f The least 1 How many inhabitatits in the world f 

4. The poptilation of France is computed at 33,600,000 
inhabitants ; how much does it exceed that of Great Bri- 
tain, which is composed as follows : — ^England and Wales, 
13,897,187; Scotland, 2,365,114 ; Ireland, 7,767,401 ? 

Ans. 9,570,298. 

Q. What coantHes compose ihe kinffdoiii of Great Britain f Which 
is the most populous ? The least t Has France more inhabitants than 
Oteat Britain? 

5. The debt of Great Britain in 1837 was 787,638,916 
pounds sterling, of which amount 121,267,993 were con* 
tracted during our Revolutionary war, and 601,500,343 
during the war with the French which commenced in 1793. 
What would have been the debt of Great Britain, had not 
these wars taken place ? Ans. 64,870,580 pounds sterling. 

4h B<iw was Ih^ greater portion of the debt of Great Britain contract- 
ed f What was jhe espeoae of the American war to her f Of the 
French war of 1793 f 

6. Of the public lands of the United States there have 
been sold 107,796,536 acres ; 33,756,559 acres have been 
granted for irUemal improvements, education, military ser^ 
vices, and reserwUions. There were originally 1,242,792,673 
acres. How many acres yet unsold 1 

Ans. 1,101,239,578 acres. 

Q. How have the public lands been disposed off How many acres 
sold f How mau7 acres granted t J*or what purposes f i|ow many 
acres unsold ? 

7. The total amount of the sates of thb public lands to 
1643 was 170,940,942 dollars, of which sum 68,524,991 
dollars were paid for the Indian title, aud for the purchase 
of Florida from Spain and Louisiana from France $ and 

9,966,610 dollars were paid for making the surveys and 
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seHiAg the lands. How much has heeD paid into the Trea- 
sury of the United States ? An$. 92,449,341 doiiars. 

Q. From whom were public lands parchnsed? How was Florida 
obtained ? Louisiana f What has t^e United States eovei^nment paid 
in this wav 7 What is done with the nett proceeds of the public la^ds f 
Bow mueh has been paid into the United Stages Treasury f 

8. Find the total numher of inhabitants io the United 
States at each of the six enumerations, the increase in each 
period of ten years, and the total incjrease sinc^ 1790, the 
population being as stated below : — 



States. 



Maine 

NewHamiwhtre... 

Vermont 

AfaMaebusetti 

Rbode Island 

Connecticut 

New York 

New Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North Carolina. . . . 
Sooth Carolina. . . . 

Georgia 

Alabama 

Misdeeippi 

liouisiana 

Arkansas. 

Tenaesaee 

Kentocky. 

Ohio-. 

Michigan.* •••...•. 

Indiana 

tninois 

Misiouri 

Dist. of Columbia . 
«riOsius*« •••••••••• 

Wisconsin 

j*o wa •«•••••*•>•.•. 



1790. 



06,540 
141,899 

85,416 
378,717 

69,110 
238,141 
340.120 
184.139 
434.37;i 

59,098 
319,738 
748,308 
393,751 
349,073 

82,548 



30.791 
73W 



3,9S4,8S9 



1800. 



151,719 
183,763 
154.465 
433,345 

69,122 
351,002 
586,706 
811,049 
602.365 

64,373 
341,548 
880,200 
478,103 
345.591 
163,101 

" 8,850 



I0S.6QS 
390^55 

4^75 

m m 

14,093 



1810. 



5,305,H1 



228,705 
314,360 
217.713 
473,040 

77.031 
363,043 
950,949 
249.55J> 
810.091 

73.674 
380,546 
974,632 
555,566 
415,115 
353,433 

30,845 

961,737 

406,511 

330,t60 

4,763 

34,^ 

13,8^ 

30.84A 

24,033 



1830. 



890,335 
344,161 
235,764 
433,387 
83,059 
375,303 

W73,83 
377,51 

1,049,458 

73,749 

407.350 

1.065,379 
63a839 
502,741 
340,987 
127.901 

153!467 

14,373 

499.813 

564,317 

581.434 

8,806 

147,J78 

55,311 

66,586 

33,039 



1830. 



999,955 
960,338 
380,652 
610,408 
97,199 
397.665 

1,918.608 
320,B33 

1,348.333 

76.748 

447.040 

1,311,405 
737.987 
581.185 
516.833 
309.537 
136,631 
315,739 
30.388 
681,004 
687,917 
937,903 
31;639 
343,031 
157.455 

l#0.4« 
39,834 
^,73l> 



1840. 



501,793 
364,574 

291,948 
737.6J9 
108.830 
309,978 

^,428,921 
373,306 

1,724,033 

78.085 

470.019 

1,339.797 
753,419 
594,396 
691,392 
590,75(? 
375,651 
353,411 
97,574 
898,210 

1,510,467 
919,967 

685,866 
476,183 
383.703 
43,718 
54,477 
30,945 
.43,113 



Am. First 10 years- increase. 1,381,112 

Second 10 yeats' increase 1,969^616 

Third 10 years' increase 9,872,682 

Fourth 10 years' increase. • ^ > 8,228,001 

Fifth 10 years' increase 4,202,161 

T^lal increase, • , . . l4;L^^*l^ 

9. The reveau^ of the Uoite4 States fet XY» ^caxV^A^^^ 
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rived from customs, public landsy Treasury notes, loans^ and 
miscellaneous sources, was estimated at 34,502,593 dollars, 
and there was a balance in the Treasury, January, 1842, of 
230,483 dollars. The expenditures for the same period were 
estimated at 35,308,634 dollars. What was the excess of 
expenditures over the revenue? Ans. 576,558 dollars. 

Q. From what sources was the revenue of the United States derived 
in 1842 1 Was it equal to the expenditures ? What diiference ? 

10. For the year ending July 1, 1842, there were paid 
737,605 dollars for the transportation of the United States 
mail by horse and sulky, 1,700,510 dollars by stage, 649,581 
dollars by steamboat and railroad, and 20,000 dollars for 
Tnail bags; the total expenditure for the same period was 
4,235,052. What was the amount paid for other purposes ? 

A-ns. 

Q, How is the United States mail transported ? To which kind of 
conveyance is the most money paid f 
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25 • To multiply one number by another, is to repeat 
the first number a^ many times as there are units in the sec" 
ond. Thus, to multiply 3 by 4, is to take 3 as many times as 
there are units in 4, that is, 4 times; or 3-f 3-|-3 + 3=12. 

The number to be multiplied is called the multiplicand, 
the number by which it is multiplied the multiplier, and the 
result the product. In the above example, 3 is the multipli- 
cand, 4 the multiplier, and 12 the product. 

The multiplicand and multiplier are called the factors of 
the product, because they produce the {Product. 

In multiplication of simple numbers, the numbers in any 
one example are all dollars, or all pounds. 

Q, What is meant by multiplying one number by another? To mul- 
tiply 3 by i, is equivalent to what ? What is the number called that is 
to be rei)eated ? What is the multiplier ? What is the product f In 
multiplying 3 by i, which is the multiplier f Which the multiphcand f 
What is their product f What are the multiptier and multiplicana called t 
WAjr are they called factors I In multiplication of simple numbers, 
wiuu kiad ofaumben are considered in any oiia e^»mv^A^ 
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30« To indicate multiplication we use the sign X • Thus, 
3x4 denotes that 3 is to be multiplied by 4. 

From what has been said, multiplication consists simply 
in writing down the multiplicand as many times as there are 
units in the multiplier, and then adding up all these numbers 
for the product. 





Products, 


Thus, 1 X 1 


= 1. 


1x2=1 + 1 


= 2. 


1X3=1+1+1 


= 3. 


1X4=1+1+1+1 


= 4. 


1x6=1+1+1+1+1 


= 5. 


2X1 


= 2. 


2x2=2+2 


= 4. 


2x3=2+2+2 


= 6. 


3x4=3+3+3+3 


=12. 


5x0=6+5+5+5+5+5 


=30. 


9x5=9+9+9+9+0 


=45. 



By adding up in this way the various numbers from 1 to 
12,-1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 times,— we may 
readily obtain the difierent products arising from the multi- 
plication of all the numbers from 1 to 12, by the numbers 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. 

Q. How IB multiplication indicated ? To indicate that 3 ia to be nral- 
tipued by 4, how is the sign used ? What does the sign X denote ? 
Multiplication consists simply in what f How do you ascertain the pro- 
duct of one number by another 9 In 3 x 4, how many times would you 
repeat 3 ? In 3 X 12 ? Might the products of all numbers be obtained 
inthiswayT What is the product of 3 >< 10 1 5X101 7X10? 8X9t 
8X8! 8X7? 7X8? 12X5? 4X12? 9X9? 9X10? 9X12? 
9X13? 10X10? 10X11? 10X12? 11X10? 11X9? 11X12? 
12X8? 12X9? 12X10? 12X11 ? 12X12? 

27« As the products of the numbers from 1 to 12 are 
constantly needed in the multiplica^tion of larger numbers, it 
has been found convenient to form them into a table, called 
the Multiplication Table, By committing this table care* 
fnlly to memory, there will be no diiSiCxAX^ \tl tom^>m^^ym 
numbers of aoy oidgnitude. 
jb2 
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MULTIPLICATION TABLE. 



1 


2 


3 


4 

8 


5 

10 


6 
12 


7 
14 


_8 
16 


9 
18 


10 
20 


11 
22 


12 
24 


2 


4 


6 


3 


6 


9 


12 


15 


18 


21 


24 


27 


30 


33 


36 


4 


8 


12 


16 


20 


24 


28 


32 


36 


40 


44 


48 


& 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


6 


12 


18 
21 


24 

28 


30 
35 


36 
42 


42 

49 


48 
56 


54 
63 


60 
70 


66 

77 


72 

84 


7 


14 


8 


16 


24 


32 


40 


48 


56 


64 


72 


80 


88 


96 





18 


27 


36 


45 


54 


63 


72 


81 


90 


99 


108 


10 
11 


20 


30 


40 
44 


50 
55 


60 
66 


70 
77 


80 

88 


90 
99 


100 
110 


110 
121 


120 
132 


22 


33 


12 


24 


36 


48 


60 


72 


84 


96 


108 


120 132 


144 



The upper line of this tahle consists of the numbers from 

1 to 12 in order. The second line is formed by adding each 
of the numbers of the first line to itself, and therefore con- 
tains each number in the first line doubled^ that is, the pro- 
duct of each by two. 

The third line is formed by adding the products in the 
second line to the numbers in the first line, and the several 
sums wiU foe the products of the numbers in the first line 
by 3. 

In like manner the other lines are formed ; and the last 
line will represent the products of 1, 2, 3, 4, 5, 6, 7, &c^ 
byl2. 

This table is read as follows :— <2 times 1 are 2, 2 times 

2 are 4, 2 times 3 are 6, 2 times 4 are 8, 2 times 5 are 10, 

2 times 6 are 12, 2 times 7 are 14, 2 times 8 are 16, 2 times 
9 are 18, 2 times IQ are 20, 2 times 11 are 22, 2 times 12 
are 24. Again, 3 times 1 are 3, 3 times 2 are 6, 3 times 

3 are 9, &c. : 4 times 1 are 4, 4 times 2 are 8, 4 times 8 
are 12, &c. 

^. ITAarMrAe Multiplication Tablet Why ia it used ? How is the 
Up line formed f The second Unet Y/U«x do \\v^ uMLXCib^x^ m ^Sba 
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seoood line denote? How ia the 4hiid line fonnedf What do the 
numbers in this line denote ? Read the Maltiplication Table. How 
much is 6 times 81 8 times 6? 10 times 11 f 4X5t 12X10f 
10X12! 11X101 llXllt 11X13? 13X12? 

28e '^he product of the numbers is the same by taking 
either of them as the multiplien 

Thus, 3x7=3+8+3+3+3+3+3=21. 
7x3=7+7+7 =21. 

Q, Is the product of two numbers affected by; makmg the multipli- 
cand the multiplier, and the multiplier the multiplicand ? Explain mis. 
WiU 3X7 be greater or less than 7 tunes 3 ? Will it be equal to it ? 
Why? What is the product of 9 by 8? Of8by9? Of ^ by 10? 
OflOby9? 

39e Le^ i^ 110^ ^ required to multiply 8459 by 7. 

Writing the multiplicand, 8450, 7 times, as w^ 
have done, and adding up the units, tens, &c., we 8459 
find the result to be 59213, which is the product 8459 
required. But it is evident that this operation re- 8459 
duces itself to taking 7 times the 9 units, 7 times 8459 
the 5 tens, 7 times the 4 hundreds, and 7 times the 8459 
8 thousands, and taking aflerwards the sum of 8459 
these products. Knowing, from the Multiplica- 8459 
lion Table, the products of 9, 5, 4, and 8 by 7, — —r 
wc may obtain the product of 8469 by 7 as foU ^^^^^ 
lows : — 

Place the multiplier under the mul- 
tiplicand, and draw a line beneath :— ^ 8459 multiplicand, 
7 times 9 are 63, that is, 6 tens and 7 multiplier, 

3 units ; we set down the 3 in the , . 

units' place, and retain the 6 to be ^^^^^ product, 
carried into the next product ; 7 times 
6 are 35, and 6 we carry are 41, or 4 hundreds and 1 ten ; 
set down the 1 in the tens' place, and retain the 4 to be car- 
ried when we multiply the hundreds ; 7 times 4 are 28, and 

4 we carry are 32 hundreds, or 3 thousands and 2 hundreds; 
set down 2 under the hundreds, and retain 3; 7 times 8 are 
56, and 3 we carry are 59 ; here we set down the whole 
number 59, as there are no more numbers to multiply. The 
product is thetefore^ 59213, as we befbre fpund. 

30e It appears from this ei^mpVe lYiaX t(^>lv^v^\^^ 
fibortens very muchjb^^additiou of cjviwA\\ifta^ «ctfV ^iy*w« 
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means of the Multiplication Table we may determine the 
product of numbers by much fewer figures than if we were 
to go through the addition indicated. 

Mvltiplication may then be considered as a short method 
of performing addition. 

We distinguish two cases in multiplication : 1. Where the 
multiplier does not exceed the limit of the Multiplication 
Table, which is 12 ; and, 2. Where it exceeds this limit, or 
is greater than 12. 

Q, What operation is shortened by means of multiplication ? What 
may multiplication be considered ? How many cases in multiplication f 
What is the first case f Second case f 

CASE I. 

SHOBT MULTIPLICATION — ^THE MULTIPLIER NOT OSEATSR 

THAN 12. 

31 • The example just explained enables us to form the 

following 

RULE. 

I. Set the multiplier under the units'* place of the muHti- 
]^icand, 

II. Multiply the units of the multiplicand by the muUi' 
plier, and tf the product contain only unitSySet them down 
in the units* place of the product. If the product contain 
units and tens, set down the units and retain the tens to be 
carried. 

III. Multiply the tens of the multiplicand by the multi' 

plier, and add to the product the tens which were retained 

{if any) ; set down the tens and retain the hundreds {if any), 

and thus proceed until every figure in the multiplicand has 

been multiplied. When the last figure is multiplied^ set 

down the whole result. 

Q. What is the rule for short multiplication f How is the multiplier 
set down f When do you carry f When not f 

EXAMPLES. 

1. Multiply 6436 by 4. 

Commencing on the right, we say, 4 times 6 6436 

are 24, set down 4 and carry 2 ; 4 times 3 are 4 

12, and 2 we carry are 14, set down 4 and carry "rr 

J/ 4 tim&i 4 are 16, and 1 we carry axe 11, aex ^^T44., 
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down 7 and carry 1 ; 4 times 6 are 24, and 1 we carry are 
25 ; the product is 25744. 

2. Multiply 704 by 5. 

5 times 4 are 20, set down and carry 2 ; 5 704 

times are 0, and 2 we carry are 2, set down 2 ; 5 

6 times 7 are 35, which set down ; the product is ■— - 

3520. ^^^" 

3. Multiply 5004 by 6. Am. 30024. 

4. Multiply 372186 by 8. Ans. 

5. Multiply 9097030 by 9. Ans. 

APPLICATIONS IN SHORT MULTIPLICATION. 

1. The Congress of the United States is composed of a 
Senate and House of Representatives. The Senate has .52 
members, being 2 from each of the 26 States ; and there are 
242 members in the House: each member receives 8 dollars 
per day during the session of Congress. What is the ex- 
pense of the Senate and House of Representatives, each, per 
day? w4nA. Senate, 416 dollars. 

H. of R. 1936 dollars. 

Q. How IB the Congress of the United States composed I How many 
members -in the Senate t In the Hoase of Representatives ? How 
many senators has each State f What is the pay of a member per day f 
Is he paid when Congress is not in sesnon ? 

2. The Legislatures of all of the States are composed of 
a Senate and House of Representatives elected by the people. 
What is the daily expense of the Liegislatures of the fol- 
lowing States ? — ^the number of senators and representatives, 
and the pay of each per day, being as follows :— \ 

K§^t*» •^<»* */ JVb' tff ' _ •P«V« 7\>t^ Expense 

ocaiw. Sentiiort. RefiretentatiM* Dollqrt, Dollar*. 

New York, 32 -f ^ 126 X 3 =:Ans. 48) 

Virginia, 32 + 134 X 4 —Ans. 

Delaware, 9 + 21 X 4 r=Ans. 

Louisiana, 17 + 60 X 4 =An«. 

Kentucky, 38 + 100 X 3 =An*. 

Q. How are the Legislatures of the States composed ? By whom 
elected ? How many senators has New Yorkt Vve^ybl, ^l^A '^'aw 
many represenf arives has New York 1 Vitgima'^ Tf\3k»x\% ^<^'^"«^ ^^ 
membera per day in New York T Virgima, fiwiA 
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3. Find the total value of the flour shipped from the 
United States from 1835 to 1838 inclusive; the number of 
barrels shipped each year, and the prices per barrel, being 
as follows ; — 

BarrfiU, Price, ViUue, 

1836. 779,396 X 5 dollars= 

1836. 605,400 X 8 doIlar8= 

1837. 318,719 X 9 dollars^ 

1838. 448,161X7 dollars= 

Am. 13,946,778 dollars. 
CASE IL 

LONO MtTLTIPLICATION — THE MULTtPLIXB OBEATER 

THAN 12. 

33^ Multiply 347 by 13. 

Set down the multiplier under the multiplicand, 347 

placing units under units, &c. 3 times 7 are 21, 13 

set down 1 and carry 2 ; 3 times 4 are 12, and 2 ^ 

we carry are 14, set down 4 and carry 1 ; 3 times Vti 
3 are 9 and 1 are 10, The product of 347 by 3 ^^' 
is therefore 1041. Multiply now the 7 by the 1 4511 
ten, the product is 7 tens, set down the 7 in the 
tens' place ; 4 tens multiplied by 1 ten give 4 hundreds, set 
down the 4 in the hundreds' place ; 3 hundreds multiplied 
by 1 ten will produce 3 thousands, set down the 3 in the 
thousands' place. The sum of these two products is 4511, 
which is the product required. 

33# Multiply 406 by 307. 

In this ^Eample we say^ 7 times 6 are 42, set 406 

down 2 and carry 4 ; 7 times are 0, and 4 we 307 

carry are 4, set down 4 ; 7 times 4 are 28, set 
down 28. Then beginning with 0, times 6 f?^'* 

are 0, set down ; times are 0, set down ; ^^ 

times 4 are 0, set down 0. Multiplying now ^ 
by 3 hundreds, 3 hundreds multiplied by 6 units 124642 
is 18 hundreds, set down 8 under the hundreds 
and carry 1 ; 3 times are 0, and 1 we carry are 1, set 
down 1 ; 3 times 4 are 12. The addition of these products 
^-/Fes J24S42 for the product requked* 
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From these examples we soe that each succesinve multi- 
plication by the figures of the multiplier removes the product 
one place to the left ; and that when a appears in the mul- 
tiplier, we need not multiply by it, but may pass at once to 
the next figure in the multiplier, observing to set down the 
right-hand figure of the product under the figure by which 
we multiply^ 

Q. How are the immben of the multiplier set down in Long Multi- 
plication t What is the effect of the successivd multiplication by the 
figures of the multiplier t When a appears in the multiplier, is it ne- 
cessary to multiply by it f When you multiply by the next figure, how 
is the product set down t 

From these examples we deduce the following 

BVLE FOR LONG MULTIPIiICATIOir. 

34« I* Write the multiplier under the multipUeandy 
placing units under umtSy tens under tensy 4*c., and draw 
a line beneath, 

II. Commencing on the right, multiply each figure of 
the multiplicand by each figure of the multiplier^ setting 
down the first figure of the product by the units' figure under 
uniiSy by the tens^ figure wider tens, ^c. 

III. Add up the partial products ; the sum will he the 
total product required. 

Proof. — Perform the operation by using the multiplicand 
as the multiplier; the product will be the same if the work 
be correct, , 

Q. What is the rule for Long Multiplication f How are the figures 
set down f Where do you eommence to multiply ? Where is the first 
^ure of each partial product set down ? When you have multiplied by 
all the fiffures m the multiplier, how is the total product obtained t How 
is moliiplication proved t 

EXAMPLES. 

1. Multiply 456 by 39. Ans. 1T784. 

2. Multiply 111 by 111. Ans. 12321. 

3. Multiply 86972 by 1208. Ans. 105062176. 

4. Multiply 870497 by 600407. 

5. Multiply 207392 by 7000401. 

6. ^Sultiply 9986i20S by 2259. 
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7. Multiply 552310764 by 3831. 

8. Multiply 999953287 by 63. 

9. Multiply 11 thousand 11 hundred and 11 by 4 thou- 
sand and 4. Ans. 48492444. 

APPLICATIONS IN LONG MXTLTIPLICATION. 

1. What was the value of the tobacco annually exported 
from the United States from 1821 to 1840, the number of 
^gsheads, and the average value of each hogshead, for each 
3rear, being as follows :— 



Teart, 






Mverag9 raim 
per Hogshead. 
DoUare, 


' Tetal Value, 
Dollars. 


1821. 


66,858 


X 


84 


= 6,616,072 


1822. 


83,169 


X 


74 


= 


1823. 


99,009 


X 


63 


z^ 


1824. 


77,883 


X 


62 


-^ 


1825. 


76,984 


X 


80 


' = 


1826. 


64,098 


X 


83 


=^ • 


1827. 


100,025 


X 


65 


= 


1828. 


' 96,278 


X 


64 


— 


1829. 


77,101 


X 


64 


. =5 


1830. 


83,810 


X 


66 


;= 


1831. 


86,718 


X 


66 


= 


1832. 


106,806 


X 


66 


= 


1833. 


83,153 


X 


69 


= 


1834. 


87,979 


X 


74 


= 


1835. 


94,353 


X 


87* 


— 


1836. 


109,442 


X 


91 


.s=: 


1837. 


100,232 


X 


67 


= 


1838. 


100,593 


X 


73 


= 


1839. 


78,996 


X 


124 


= 


1840. 


119,484 


X 


81 


=s 



Q. Is tobacco one of the exports of the United States f How many 
hogsheads are exported in each year, on the average f In what yean 
was the largest number exported ? In what year was the highest value 
per hdgshead ? In what year the lowest ? 

2. The tobacco exported from the United States is prin* 
cipally raised in Maryland, Virginiay Kentucky , and Ohio; 
and is sent chiefly to England, France, Holland, and Get' 
puinjf. What was the estimated value of the tobacco export- 
er/ to theae coiwtriea from 1821 to 1^4^^ lYft number of 
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hogsheads, and the average value per hogshead, for the 20 
years, being as follows: — 

England 524,640 x 96 = 49,840,800 

France ........ 146,834 X 111 = 

Holland 423,707 X 61 = 

Germany 573,918 x 69 = 

Other countries . 322,901 x 74 = 

Q. Which of the States produce tobacco t To what countriei is it 
usually imported f To which country is the most tobacco sent f 

35« Remark 1.— When a number has to be multiplied 
by 10, 100, 1000, &c., the multiplication may be at once 
efiected by placing on the right of the multiplicand as many 
ciphers as there are in the multiplier, since annexing one 
cipher to A number increases it ten times, two ciphers one 
hundred times, &c. (Art, 8.) 

Thus, the product of 656 by 10 is 6650 ; that of 665 by 
100 is 66600, &c. 

Q. How may the multiplication be at once effected, when the multi- 
plier is 10 f 100 f , 1000 r What is the reason of this f What is the 
product of24 by 10! 89byl0000f 94 by 100000? 

36« Remark 2. — If one or both the numbers to be mul- 
tiplied have ciphers on the right hand, we may neglect the 
ciphers and multiply the significant figures, then place on 
tl^ right of the product as many ciphers as there are in the 
multiplicand and multiplier. 

Thus multiply 7400 by 2000. 

We neglect the ciphers in this example, 7400 
and multiply 74 by 2, and to the product, 2000 

148, annex 5 ciphers, since there are 3 in the , joAn/i/^rt 
multiplier and 2 in the multiplicand. 14800000 

Q, When there are ciphers on the right of the two fiictors, how may 
yoa multiply t How many ciphers do you annex to the product in mul« 
Cq>lyiiig 32000 by 30000? 40 by 2000? 84 by 500? 2byl00000f 

37« Remark 3. — ^When the multiplier can be separated 
into factors, the multiplication may be performed by multi 
plying by each of these factors successively : the last pro 
duct will be the total product. 

Thus, let it he required to multiply ^45 \>y 1^. 

The Dumber 72 is equal to 8 times 9 ; B Wid. ^ ^^ ^^^ 
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the factors of 72. 12 times 6 also produce 72 ; 12 and 6 
are its factors also; or 72 may be produced by multiplying 
12 by 2 and afterwards by 3 ; and in this case 2, 3 and 12 
would be its factors. The produot of 345 by 72 may there* 
fore be obtained by multiplying successively by either of 
these three sets of factors. 



Operatitm byfaetorB 
Sand 9. 
345 
8 


By 12 and ^ 

345 
12 


By 2,3, and 12, 

345 
2 


2760 
9 


4140 
6 


690 
3 


24640 product. 


24840 product. 


2070 
12 




24840 product. 



0. When the multiplier can be separated into, ftctors, how may the 
Inultiplication be performed f If 72 were the multiplier, what would be 
its factors t By what would you multiply f Which would be the total 
product? Whatarethefector8of48? Of 24! Of 64! Of 100! Of 
144? Of 132? 

EXAMPLES UPON THE SEMAKKS. 

1. Mulriply 874 by 10000. Ans. 8740000. 

2. Multiply 1201 by 1000. Ans. 1201000. 

3. Multiply 410200 by 200. Ans. 82040000. 

4. Multiply 30700 by 101000. Ans. 

5. Multiply 4104 by 48, its factors being 6 and 8, or 12 
and 4. 

6. Multiply 10010 by 96, its factors being 12 and 8. 

APPLICATIONS. 

1. The number of members of the United States House 
of Representatives is fixed by Congress once in 10 years. 
What would be the apparent population of the United States, 
at each of the following periods of apportionment, the num* 
ber of members, and the number of inhabitants to each 
member, being as fcHlowB :— ' 
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1793. 33,000 X 105 = iiiw. 3,465,000 

1803. 33,000 X 141 = Ana. 4,653,000 

1813. 35,000 X 181 = Am. 6,335,000 

1823. 40,000 X 212 = iln». 

1833. 47,700 X 242 = Aiw. 

1843. 70,680 X 223 = Ans. 

Q. How many meTabera' in the present House of Representatives ? 
How many inhabitants to a member f By whom fixed f How often 7 

2. The cadets of the United States Military Academy at 
West Point, New York, are educated and supported at the 
expense of the United States government* The present 
number is 250, and the pay of each is 28 dollars per month. 
What is the total expense for 12 months 1 

Am. 84,000 dollars. 

Q. Where is the United States Military Academy t By whom are 
the expenses of the cadets borne ? How many cadets in the Academy ? 
What 18 their pay per month t 
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38« Divisicn teaches the method of finding how many 
times one number is contained in another. 

The number to he divided is called the dividend^ the 
number to divide hy, the divisoTy and the number of times 
the dividend contains the divisor, is called the quotient, 

A quotient is perfect or completey when the dividend con- 
tains the divisor an exact number of times ; and imperfect 
when there is a number lefl» The number leA is called the 
remainder. 

In division of simple numbers^ the numbers considered in 
any one example are supposed to be expressed in terms of 
the same kind of unit ; that is, they are all dollars, or all 
pounds, or all miles. 

To indicate division we use the sign -r. Thus, 6-^3 
denotes that 6 is to be divided by 3. 

Q. What docs Divimon teach ? Wldch nutnbeT \a CT^\^^^afe ^Jswv^xAX 
WJiMch is the divisor ? Wluch the quoUent % V/bou \a «^ «^<AmsclV -^v 
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feet or complete ? When imperfect ? What is the number Ufi <aQ0d f 
In division of <tmpZ« numbers, what kind of numbers are expressed? 
How do you explain this ? What sign is used tO indicate divisioB f 
What does 6-r-3 denote % 

39« ^f ^6 ^^^ to divide 6 apples equ&Uy aipong 3 boys, 
each would have 2 apples, and there would be no apples lefl. 
Here 6 apples is the number to be divided, or diviiendi 3 
the divisor J and 2 the quotient; and as there axe no apples 
left, the quotient is petfect. 

40« To divide 7 apples equally among 3 boys, each still 
has 2 apples, but 1 apple is left ; the quotient therefore is 
imperfect, and 1 apple is the remainder. 

To explain the operation in these 

two examples, suppose that, in the operation. 

first case, we give 1 apple to each 6 

boy ; as there are 3 boys, this will 3 

take 3 apples of the 6, and there will — 

be -3 apples left. Give another apple ^ 

to each of the boys ; this will take 3 _ 

more, and as we had only 3 left, it q remainder, 
will require all that we have. Each 
boy then gets 2 apples, and none are left. 

Again, if we have 7 apples, give operation. 
as before 1 apple to each boy ; this 7 

takes 3 apples and leaves 4. Giving 3 

another apple to each boy, 3 more "~" 

are taken from the 4 remaining, and ^ 

1 apple is left. ^ 

1 remainder. 

Q. In dividing 6 apples equally among 3 boys, how many does each 
get ? Which number is the dividend ? Which the divisor f Whieh 
the quotient ? Is there any remainder ? Is the quotient perfect or im- 
perfect ? Why perfect ? In dividin^^ 7 apples equally among 3 boys, 
18 there any remabder f What is it f What is the quotient f Is it 
perfect or imperfect ? Why imperfect ? Explain the operation in these 
two cases. How would you divide 20 apples amonjpr 5 boys f How 
many would each have ? Would the quotient be perfect or imperfect f 
Why perfect 1 Is there a remainder ? If we divide 21 needles among 
4 girls, how many will each get ? Is there a remainder f What is it t 
Ib the quotient perfect or imperfect ? Why imperfect f Explain the 
op^ndon in the mat case. Explain it in the aecoud case. 
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41« ^^ li^^ manner we opbbatiok. 

may always find how many 60 

times one number contains 12 First Subtraction. 

another, by continually — 

subtracting the less num- f ^-, , « t. 

ber from the greater. To 12 Second SubtracUon 

find how many times 12 is 3q 

contained in 60, we find, 12 Third Subtraction. 

by performing the succes- — 

sive subtractions, that it is 24 

contained 5 times, and 12 Fourth Subtraction. 



there is no remainder* 
The quotient is tli 
5, and it is perfect. 



The quotient b therefore J| ^^ Subtraction. 

Remainder. 



The above operation is tedious, when the dividend is large 
with respect to the divisor. We may arrive at the same 
result in less time by means of l>mnofi. 

DivUion is therefore regarded as a tikori meihod of 
working 8ubtra£tion. 

Q. How may yoa find how many times one munber contuns another ? 
Explain the operation of finding how many times 60 contains 12. How 
many subtractions are made ? What then is the quotient t Is it per- 
fect r Why ? Might this method be applied to any other numbers t 
Why is it biest to adopt another method t What other method is used f 
What may Division oe regarded t 

42* ^6 might form, in this way, by performing the suc- 
cessive subtractions indicated, a Table^ which would express 
the difierent quotients arising from the division of the num- v 
hers considered by the numbers 1, 2, 4, 5, &c., as we have 
already done for the proditets of n,i:^mbers in the Multiplica- 
tion Table. It would only be necessary to see how many 
times the less number pould be subtracted from the greater, 
and to place the results in corresponding columns of the 
table. But it will be observed, if one of Siese quotients be 
known, the divisor multiplied by this quotient must produce 
the dividend. 

For, if 3 be contained in 6, 2 tiipes, 2 times 3 must pro- 
duce 6 ; and if 12 be contained in 60, 5 times, 5 times 12 
must produce 60. 

The MultjpticatioB TaUe, then, alreaiy c«wtoaa\^^ ^^^- 
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bles US at once to find the quotients in the division of simple 
numbers. 
Thus, 2 in 4 goes 2 times, since 2 times 2 are 4. 
2 in 6 gpes 3 times, since 3 times 2 are 6. 

2 in 8 goes 4 times, since 4 times 2 are 8. 

3 in 6 goes 2 times, since 2 times 3 are 6. 
. 3 in 9 goes 3 times, since 3 times 3 are 9. 

3 in 12 goes 4 times, since 4 times 3 are 12. 

4 in 20 goes 6 times, since 5 times 4 are 20. 

4 in 28 goes 7 times, since 7 times 4 are 28. 

5 in 20 goes 4 times, since 4 times 5 are 20. 

6 in 60 goes 10 times, since 10 times 6 are 60. 

7 in 56 goes 8 times, since 8 times 7 are 56. 

8 in 72 goes 9 times, since 9 times 8 are 72. 

9 into 108 goes 12 times, since 12 times 9 are 108. 
So that any one familiar with the Multiplication Table will 
promptly give the quotients arising from the division of si« 
milar numbers. 

S. Might a Division Table be constructed as we have done i& the 
tiplication Table f How? What would the result express? Is it 
necesss^ to make tins table ? Why not ? How many times will 2 go 
in 4? Why 2 times? 2 in 6? 2 in 8? 3 in 6? 3 in 9? 3 in 12? 
3inl5? 3in21? 4in8? 4inl2? 4 in 20? 5 in 20? 5 in 25? 
6ml2? 6inl8? 6in24? 6in36? 7in49? 7in56? 8in56? 
8in72? Sin 72? 9inl08? 10in90? lOinlOO? 11 in 88? U 
in 132? 12 in 144? 

43e ^6 distinguish two kinds of Division : 

1. Short Dimnony when the divisor does not exceed 12. 

2. Long DivinoHi when the divisor exceeds 12. 

Q. How many kinds of Division are there ? What are they ? What 
is Skort Division ? What is Long Division ? 

SHORT DIVISION— DIVISOR NOT GREATER THAN 12. 

44e Divide 684 by 2. operation. 

We place the divisor 2 on the left 2 ) 684 dividend, 
of the dividend, and draw a curve line | T— 
to separate them, and then draw a ? V^*-^ quotient, 
straight line under the dividend. We 
commence on the lefl, and say, 2 in 6 goes 3 times : since 
the 6 we are dividing is hundreds, the quotient 3 is also 
hundreds, and must be placed under 6 in the hundreds' place ; 
ila 6 tens goes 4 tens times, we place \\iq ^. \xividet tens ; 2 
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in 4 unita goes 2 units times, the 2 is plaoed under the units, 
342 is the quotient sought. 

Q. In dividinff 6 hundreds by 2, is the quotient hundreds, tens, or 
units f In diTiding 8 tens by 2, what is the quotient t la mviding 4 
imits by 2 1 

45e Divide 974 by 3. opshatioi?. 

As in the last example, place the ^\974 

divisor on the left of the dividend, and i 

say, 3 in 9 goes 3 times, set down 3 ; 324— 2=:324f 

3 in 7 goes 2 tiroes and 1 over, set down 

2 ; as the 1 which b left is in the tens' place, it is equal to 
10 units, and as these 10 units have not been divided, we 
add them to the 4 units, which make 14 units ; 3 in 14 goes 

4 times and 2 over. As there are no other numbers to 
divide, we set the remainder 2, a little to the right of the 
quotient, separating it from the quotient by a small line ; or 
the quotient might have been expressed thus — 324|, the re- 
mainder 2 being placed over the divisor^ and a line drawn 
between them, to indicate the division which cannot be per- 
formed. 

46. Divide 1105 by 9. opmbatiok. 

Here we cannot divide the first num- 9)1105 

ber 1 by 9, but as this figure occupies 

the place of thousands, the 1 thousand 122 — ^7=p122| 
is the same as 10 hundreds, which being 
added to 1 hundred, make 11 hundreds ; then 9 in 11 hun- 
dreds goes 1 hundred times, abd 2 hundreds over, set down 
1 and carry 2 hundreds, or. 20 tens to tens, which makes 
20 tens ; 9 in 20 tens goes 2 tens* times and 2 tens over ; 
carrying the 2 tens or 20 units to the 5 units, we have 26 
units ; 9 in 25 units goes 2 units times and 7 over. The 
quotient sought is 1222* 

47e ^6 see by the above examples that if units be di» 
vided by a simple number, the quotient will be units ; if tens 
be divided by the same number, the quotient will be tens ; 
if hundreds be divided, the quotient will be hundreds, &c. 

Q. How are the numbers arranged in short division f Where do 
you commence to divide f In dividing 6 hundreds by 2, what is the 




many 
written r 
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From these illusttations we deduce the following 

RULE. 

48« I* Set down the divisor on the left of the dividend^ 
draw a curve Hne between them^ and a straight line under 
the dividend, 

II. Commencing on the lefty find how many times the 
divisor is contained in the first or first twb figures of the 

< dividend. Place the number so found under the dividend 
as the first figure of the quotient j observing that this figure 
must occupy the units^ place^ if units have been dittded, 
tens^ place iftenSy 4*^. 

III. ff there is no remainder^ divide the next figure in 
the dividend by the divisor, set down the figure found in 
the quoOent^ and proceed in this way until aU the figures 
in the dividend are divided, 

lY. Bui should there be a remainder in dividing any 
figure in the dividend, multiply this remainder by 10 and 
add the product to the next figure in the dividend. This 
sum divided by the divisor will give the next figure in the 
quotient. 

PBOOF FOR DIVISION. 

4:9« Multiply the quotient by the divisor and add to 
this product the rewunnder, if there be any. The result 
toill be equal to the dividend, if the work is right. 

Divide 846321 by 6, and 10432 by 2. 

6)846321 2)10432 

141053—8 5216 

6 2 



846318 10432 

3 lemaiader. 



846321 

Multiplying the quotient 141053 by the divisor 6, the pro- 
duct is 846318, to which adding the remainder 3, the sum 
is the same as the dividend. In the second example, there 
hehg no reniainder, the quotient 5216 multiplied by the 
divisor 2 produces fttedlvideiad. 
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Q. Repeat the rule for short diviBion. What do you do when yea 
have a remainder ? What is the proof for division ? 

EXAMPLES. 

1. Divide 100457 by 2. Aru. 50228^. 

2. Divide 114732 by 3. Aru. 38244. 

8. Divide 94371407 by 4. Ans. 2d592861f 

4. Divide 20043041 by 5. Ans. 4008608 J. 

5. Divide 876432189 by 6. Ans. 146072031}. 

6. Divide 184652417 by 7. Ans. 263789164. 

7. Divide 98434899 by 8. Ans. 12304362|. 

8. Divide 488766789 by 9. Ans. 54307421. 

9. Divide 104763040 by 10. Ans. 10476304.' 

11. Divide 121763240 by 11. Ans. 11069385/^. 

12. Divide 897653218 by 12. Ans. 748044d4j$. 

APPLICATIONS. 

1. The distance of the sun from the earth is computed at 
95)000,000 of miles, and light is 8 minutes in coming from 
the son to the earth ; how many miles, does light travel in 
1 minute? Ans. 11,875,000 miles. 

Q. How far is the sun from the eturth ? How many minutes is fight 
in coming from the sun to the earth f 

2. The principal rivers in the United States are the Mis- 
sissippi, which is 4100 miles long ; the Missouri, which is 
2900 miles long; the Arkansas, 2000 ; Ohio, 1300 ; Ten- 
oessee, 900 ; Alabama, 600 ; Potomac, 500 ; James, 450 ; 
Hudson, 350. How long would a steam*boat take to travel 
each of these rivers, at the rate of 7 miles per hour? 

,Ans. 

Q, What are the principal rivers in the United States f Which is 
the longest f How many miles in lensth f Which is the next in 
length f How long f How long is the James River t The Hudson f 
The Ohio f &c. &c. 
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».' WhAt is th6 ftionthly pay of the Governors of the di 
feient States, their annual salaries being as follows : 



1. 
2. 
3. 
4. 
5. 

e. 

7- 
8. 
9. 

10. 

Hi 

12. 

13. 

14. 

16. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 
' 26. 

26. 



Goo§nUT» 



Miaine, • - H. J. Anderson, 
N^ H^mpshiila, J. Steele, • - 

Yennont, r John Mattocks, 

^Massachusetts, G. N. Briggs, - 

Rhode Island, James Fenner, 

Codneoticut, R. Baldwin, - 

New Yojpft, - Wm. C. Bouck, 

New Jersey, Daniel Haines, 

Pennsylvania, David R. Porter, 

Dpla«wer • Wm. B. Cooper, 

Matytand, - Francis Thomas, 

Vi/gidia, - - James M'Dowell, 

N. Carolina, J. M. Morehead, 



S. Carolina, 
Georgia, - 
Alabama, 
Mississippi, 
Louisiana, 
Arkansas, 
Tennessee, 
Kentucky, 
Ohio, - • 
Michigan, 
Indiana, - 
Illinois, - 
Missouri, - 



J. H. Hammond, 
G. W. Crawford, 
B^h Fitzpatrick, 
Albert G. Brown, 
Alex. Mouton, 
Archibald Yell, 
Jam^ C: Jones, 
'Robt. P. Letcher, 
T. W. Bartley, 
John S. Barry, 
James Whitcomb, 
Thomas Ford, 
Thos^. Reynolds, 



Salary. 
DMan, 

1500. 
1200 

750- 
2500 

400 
1000 
4000 
2000 
4000 
1333 
4200 
3333 
2000 
3500 
3000 
2500 
3000- 
7500 
1800 
2000 
2500 
1500 
1600 
1600 
2000 
2000 



12: 

12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 
12: 



'Florida, • • - 
Wisconsin, - - 
Iowa,' - ' - - - 



Johfe Branch, - 25b0-rl2: 
N. P. Tallmadge, 2500^12: 
J. Chambers, - 2500—12: 



=Ans. 12 

=An8. 
= An8» 

sAns, 

^Aru, 
sAn8. 

^Aru. 

sAna. 

=An8. 
=Ans. 
=An8, 

^Ans. 
=An8. 

^Ans, 
^An$. 
=Ans. 
i^Ansm 
^Ans. 



Ans, 
Afu. 
Ant. 



[ Q. How mnnySimi are there in thd United States t What ai 
they ? How many Territories I What are they I Who is tha G< 
veTTAdt of ^our State f What is^ his salary f Which State gWea tl 
hrgest saJary to its Governor f Which the smaNest f 
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0FS9ATI0ir. 

diviaor. dividnd. qaofinl 

1S)6314(465A« 
52 

111 

104 

••74 
65 



9 remainder. 



49* Divide 6314 by 18. 

We commence by plaoiiig the 
divisor as in Short Diirision, and 
draw a ouirve Iiii0.i9& the right of 
the dividend^ tov separate it from 
. the quotient. We cannot divide 
6 by 13, but Id in 63 goes 4 times 
and something over; place 4 in 
the quotient; it is hundreds, since 
63 hundreds divided by 13 give 
hundreds. Multiply 13 by 4, the 
product is 52, which being taken 
from 63 hundreds leaves 11 hundreds ; 4 is then the greatest 
number of times that 63 contains 13, since the remainder 11 
is less than 13. The remainder being 11 hundreds, it t^ 
equal to 110 tens, and bringing down 1 ten in the dividend, 
tii^ next number to divide is 111 tens; 13 in 111 goes 8 
times and something over. As the number divided is tens, 
the quotient figure 8 is set in the tens' place. Multiply 13 
by 8, the product- is 104, which being subtracted from 111 
leaves 7 for a remainder ; the quotient 8 is not too large, 
since the remainder is less than the divisor. Bring down 
the next figure 4 of the dividend; 74 units contain 13, 5 
times and something over ; placing 5 in the units' place in 
the quotient, and multiplying the divisor by it, the product 
65 subtrac^d from 74 leaves 9 for the last remainder. The 
quotient sought is 485^. 

50* Divide 87525 by 25. 
We say 26 in 87 goes 3 times, 
\ plcbce 3 in the quotient. Multi- 
plying 25 by 3 and subtracting 
the product, we have 12 for a re- 
mainder. Bringing down 5, we 
find the divisor is - contained in 
125, 5 times and no remainder ; 
set 5 in the quotient. Bring down 
2, here 2 contains 25, time, set 
in the quotient ahd bring down 
5; 25 contains 25, 1 time and no 
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25 ) 87525 ( 3501 
75 



125 
125 



25 
25 
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remainder ; setting 1 in the quotient, the dividend contains 
the divisor 3501 times. 

51» Note. — ^We may more readily ascertain the num. 
ber of times the dividend contains the divisor, by finding 
how many times the first figure in the divisor is contained 
in the first or first two figures of the dividend. Should this 
number be too large, diminish it by 1 until the divisor mu - 
tiplied by it will give a product less than the partial dividecd. 
Thus, 

Divide 1755 by 39. operatioit. 

The first two figures 17 contain 3, 5 39 ) 1755 ( 45 

times, but 5 tinies 39 are 195, which 156 

being greater than 175, the quotient - 

figure 5 is too large ; make it 4 : 4 times * j*^^ 

39 are 156, and the remainder 19 being 

less than 39, 4 is the first figure of the • • • 

quotient. Again, 3 in 19 goes 6 times, 

but 6 times 39 being 234, we try 5 for the second figure in 

the quotient, and find that 5 times 39 are exactly equal to 

195. The quotient is therefore 45. 

Q. In divuTing the first or first two figures of the dividend by the first 

figure of the divisor, how do you know when the quotient figure is too 

Jarge ? How do you get the true Quotient figure when it is too large ? 

Can the remainder be larger than the divisor if the quotient figure be 

' tight? Can it be equal to it ? 

From these illustrations we deduce the following 

RUUB. 

52* I* 1^^ ^^^ ditUot pn the l^ cf the dividend^ and 
draw a curve line between them. Uraw another curve line 
on the right of the dividend^ to separate it from the quotient. 

II. Take on the left hand of the dividend as manyjigures 
as will contain the divisor^ as a partial dividend. Find 
how often the first figure in the divisor is contained in the 
first or first two figures of this partial dividend. MvHtifHy 
the whole divisor by the number so found, and if the pro- 
duct is less than the partial dividend, the quotient figure is 
not too large. Set this figure on the right of the dividend 
as the first figure in the quotient. But if this product is 
greater than the partial dividend, diminish the qvotimt 
jfi^re hy ], until the product of the divisor by it is less 
iAan the partial dividend. 
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III. Subtract the product of the divisor by the quotient 
fig^^^ found from the partial dividend^ and to the re* 
ftuunder annex the next figure in the dividend for a new 
dividend. 

IV. Divide the first or first two figures of this remainder 
hy the first figure in the divisor ^ diminishing the quotient 
figure by\^^ necessary ^ as before^ for the next figure in 
the quotient. Multiply the whole divisor by it, and sub' 
tract this product from the new dividend. Bring down tkt 
next figure of the dividendy and continue this operation 
until all the figures of the dividend are brought down, 

PBOOF FOR L0I7O DIVUION. 

53* Multiply the quotient by the divisor^ and to thiM 
product add the remainder, if there be any ; the sum witt 
be equal to the dividend, if the work is. correct. 

Divide 87432 by 253. 



OFERAISON. 

253 ) 67432 ( 345 ^ 
759 


FBOOF. 

345 quotient. 
253 divisor. 


1153 
1012 


1035 
1725 
690 


1412 
1265 


87285 

147 remiunder. 

87432 dividend. 


147 



The sum 87432 bdng the same as the dividend, the work is 
correct. 

. Q. Repeat the^ rule for Long Division. How are the numbers set 
down f Where is the quotient placed f How many figures do you 
take in the dividend as a partial dividend f How then do you proceed f 
When you divide the first or first two figures of this partial dividend by 
the first figure of the divisor, will the quotient always be the true quo» 
tient f IT it is too large what do you "do ? Where do you place this 
qwNient figure t What do you do with it next ? What is the next 
step f If the remainder you get is larger than the divisor, is the quotient 
figure too large or too small f What do you annex to this remainder f 
noiW Umg do you continue dus operation ? What is the proof foe Laui|^ 
Divicion f Does it difier from the proof for Shoxl "DViwnvX 
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EXAMPLES. 

1. Divide 136704 by 256. Ans. 534. 

2. Divide 666490 by 365. Ans. 1826. 

3. Divide 105062176 by 1208. Ans. 86972. 

4. Divide 151807361 by 12321. Ans. 12321y||gx. 

5. Divide 808206 by 2048. Am. 394J§f |. 

6. Divide 2857431 by 751 . Ans. 3804|||. 

7. . Divide 27097441434 by 27639. Ana. 980406. * 

APPLICATIONS. 

1. In 1840, there were 3,242 Academies and Grammar- 
Schools in the United States, containing 164,159 students. 
WhaJL was the jAVOfage number of students in each ? 

An9. 50f £11 students. 

Q, How many Academies and Grammar-Schools in the United 
States ? How many students in all f What is the average number in 
each? 

2. What is the daily pay of the President of the United 
States, his annual salary being 25000 dollars, and the year 
being supposed to<contain 365 days. Atm. 68J§g dollars. 

Q. What is the salary of the President of the United States f 

3. What was the average annual number 9f emigrants to 
the United States from Great Britain and Ireland, from 1825 
to 1837 inciusive,^4he number each year being as follows: 

1836 5,551 

1826 7,063 

1827 .14,526 

1828 12,817 

1829.... 15,678 

1830 24,887 

1831 23,418 

1832 32,872 

1833... 29,109 

1834 .33,074 

1835 26,720 

1836 ...37,774 

1837 36,770 
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4. • What is the average number of white p9r90P»; py^r thp 
Bge of 20 years in each county of the ifollpMrmgiSit/^teS; who^^ ; 
cannot read and write, the total number cif ijirbijl^ pen^pf^p,, 
who cannot read and write, and the number of counties in 
each state being as follows, in 1840. 



Siattt, 



JVb Iff persona over 

SO yra. who eannU 

read or wriU, 



1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 



Maine 3,241 

New Hampshire • 942 
Massachusetts • . • 4,448 
Rhode Island .... 1 ,614 

Connecticut 526 

Vermont 2,270 

New York 44,452 

New Jersey ..... 6,385 
Pennsylvania . . . 88,940 

Delaware 4,832 

Maryland 11,817 

•Virginia 58,787 

North Carolina . . 56,602 
South Carolina . . 20,615 

Georgia 30,717 

Alabama 22,592 

Mississippi 8,360 

Louisiana ...... 4,861 

Tennessee 58,531 

Kentucky 40,018 

Ohio 35,394 

Indiana 38,100 

Illinois 27,502 

Missouri • 19,457 

Arkansas 6,567 

Michigan 2,173 



cAHjitiL. •ack tvunty iaki 

nmnciOT. cannot r^d or torite* 

13 .z^ Ans. 249 A. 

9 = Aijs. 104|,. 
U =;^ Ans.317|. , 

5 = Ans. 322|. 

8 = Ans. 68|/ 
10= Aus.227. 
58 = Ans* 
18 = Ans. 
54 = Ans. 

3 = Ans. 
20. ?= Ans. 
119 = Ans. 
68 = Ans. 
29 = Ans. 
93 = Ans. 
49 = Ans. 
56 =3 Ans. 
3& = Ans. 
72 = Ans. 
90- = Ans. 
7ft^to AnSi 
87^=2t At^ 

67: aa AnSi 

62* =a Answ 

39- set 'An9.f 

32 = Ab«^^^'*^ 



I ) 



Q, W^h St^e has the.grealcist n1U)lb^,oCv^ii|^,j^em9IvJpTe«^po 
yean of age who cannot read or write f How n^^ny suc^ n^ Virgii^ t 
Which State has the smallest numbed? Hdw'maiiy )h'Cbifinectict(tf' 
How many in your State over 20 years of age/wS|«iaattiiieithear<reftd MVfl 
write t How many counties has your State I )W9^!n^fiiffi 91^ JP^Iimi 
in each county of your State ? 



U' A A 



V ^^N\ 



.\;V\ 'ViV I 



\-. 
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5. By the censui^ of 1840, there are 173 Universities aad 
Colleges in the United States, containing in all 16,233 stii* 
dents. What is the average number of stodents in each 1 
' An^ ^^Hl students. 

Q. How many Colleges or Uiiiversities are there in the United 
States % What is the totS number of students f How many does each 
ayerage t 

54« Remark I. When the divisor is 10, 100, 1000, 
10000, &!;c., the division may be immediately effected by 
cutting off from the right hand of the dividend as many 
figures as there are ciphers in the divisor, the figures cut 
off when they are significant being placed over the divisor 
and connected with the quotient. Thus, 

Divide 8846 by 100. 

There being two ciphers in the ofehation. 

divisor, two figures, 4 and 6, are i 00 ) 88 46 

cut off, the quotient is therefore ' — I 

88^^. The reason of this is ^iIAf <Iuotient 
evident, since cutting off 1, 2, 3, 

&c. figures from the dividend, diminishes it 10, 100, 1000, 
&c times* 

Q. When the divisor is 10, 100, 1000, &c., how may the division be 
at once effected ? How many figures are cut off when the divisor is 10 1 
100? 1000 f 10000? What is done with the significant figures which 
are cut off ? What is the quotient of 800 divided by 10 ? Divided by 
100? What is the reason of this rule ? How many tens in 800 ? How 
many hundreds ? 

55* Rekabk II. When there ar^ ciphers on the right 
of the divisor^ we may simplify the division by cutting off 
as many figures in the dividend as there are ciphers in the 
divisor, then dividing the remaining figures of the dividend 
by the significant figures of the divisor, m^nexing to the 
remainder, if theipe ^ any, the figures cut .off in the divi- 
dend. Thus^ 

Divide 8246 by 600. 

In this example we cut off two figures opbsation. 

in the dividend and the two ciphers in the 5 00 ^ 82 46 

divisor, and dividing 82 by 5, we find a * ^ ' 

quotient 16 and 2 over. As this 2 re- ^^IM 
'nains from the division of the 2 hundreds 
'the dividendy it is also hundieds) aa&Va W^SKfoi^ ^oed 
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on the left of the figures cut off, which contain only tens 
and units. The true remainder is therefore 246. 

For^ cutting off two figures from the dividend is the same 
thing as dividing the number by 100 ; and if we divide the 
number afler the two figures are cut off, by 5, we shall find 
the 50(hh part of the given number. 

(f. When there are ciphera on the right of the divisor, how may the 
divwipn be simpUfied ? What is done with the remainder ansiog from 
the division by the significant figures of the divisor f Why is it placed 
on the left of the figures cut onin the dividend f Cutting off two nsures 
from the right of a number is equivalent to dividing by what t What 
part of the given number will Uie number then express ? If this number 
be now divided by 5, what part of the given number will the quotient be 7 
If divided by 2 instiead of 5 f 

56« Rbmahk III. When the divisor can be separated 
into factors, each of which is less than 12, the dividon may 
be abridged by dividing by each of these factors separately, 
as in Short Division. When there are remainders from the 
partial divisions, the true or whole remainder is found by 
multiplying the last partial remainder by the preceding par* 
tial divisor, and to this product adding the preceding re- 
mainder. Multiply this sum by the next preceding divisor* 
and add the next preceding. remainder, andiso on until all 
the remainders are considered. The result will be the true 
remainder. Thus, 

Divide 31046835 by 56, the factors of which are 7 
and 8. 

OPEBATION. 

7)81046885 
6)4435262 — 1, First remainder. 
554407 — 6, Second remainder. 



Am. 55440711 



6 last remainder. 

7 preceding divisor. 

"42 
1 preceding remainder. 

43 true remaindei. 



Or, 6 X 7 + 1 = 4^. 

c2 
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Dividing first by the factor 7, the quotient is 4485262, 
. with a remainder I. Dividing this quotient by the other 
fiictor 8, we get a quotient 554407, and a remainder 6. To 
find the true remainder, we multiply the last remainder 6 
by the preceding divisor 7, and to the product 42 add the 
preceding remainder, which is 1 ; their sum 43 is the true 
remainder, and the true quotient is 554407|}. 

Q, When the divisor ean be separated into fiictors leas than 12, how 
may the division be abridged f How may the true or whole remainder 
be toond ? If the divisor were 56, by what would yoa divide f If 81 f 
IflOOt Ifl21f Ifl44! 

EXAMPLES UPON THE BBKAEXS. 

1. Divide 1200 by 10. Am. 120. 

2. Divide 847 by 100. Ans. 8j%. 

3. Divide 821804 by 1000. Arts. 821^^^^ 

4. Divide 4721 by 40. Ans. llS^j^,. 

5. Divide 82053 by 700. . Am. in^Jj}- 

6. Divide 1005405 by 3500. Am. 287^<y^. 

7. Divide 1870869 by 809060. Am. 2fgf JJJ. 

8. Divide 7048321 by 72, the factors of which are 9 
and 8. Am. 97898§|. 

9. Divide 100325 by 96, the factors of which are 12 
and 8. Afw.l045/j. 

10. Divide 5130652 by 132, the factors of which are 12 
and 11, Jliw^ 38868y\<^. 

11. Divide 984706 by 144, the factor?, pf which are 12 
and 12. An^. 6838^V 

12. Divide 327605 by 210, the factors of Which are 5, 6, 
and 7. Am. 1560^f |y. 

13. Find the three factors of 504, an4 divide 89760301 
by them. jins. 178095|§^. 

14. Find the three factors qf 160, and divide 298305602 
by them. •^.1864410^1^. 

AFPi;r€AVX0I?8^ UPOW THE PRECEDING RULES. 

1« What is the annual expense of the United States Su- 
tsoTe Court which consists of a Cb\e{ Iufi>dce,yiViQtecmes 
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5000 dollars, and eight Associate Justices, who receive 4500 
dollars each ? Am. 41000 dollars. 

O. What officers compose the United States Supreme Court ? What 
is the salary of the Chief Justice f What of each of the Associate 
Jostices f 

2. What is the annual expense of the Cabinet of tho 
President of the United States, which consists of a Secrt" 
iary of StaUy a Secretary of the Treasury y a Secretary 
of War, a Secretary of <A€ Navy, and a Postmaster-Gen^ 
eraly each of whom receives 6000 dollars p^r year, and an 
Aitamey-CreneraJi who receives 4000 dollars ? 

Ans. 34000 dollars. 

(f. What officers compose the Cabinet of the President of the 
Umted States t Do they all receive the same salary f Who receives 
the least? 

3. The government of the United States is represented at 
the courts of Crreat Britain, France, Russia, Prussia, AuS' 
tria, Spain, Brazil and Mexico, by an agent called a Min* 
ister Plenipotentiary, each of whom receives an annual 
salary of 9000 dollars. Each minister is allowed a Secre* 
tary, with a salary of 2000 dollars. What is the total annual 
expense of these officers ? Ans. 88000 dollars. 

Q, What is the agent called that represents the United States at the 
Court of Great Britain f How many Courts are thus represented I 
What are they f What salary is allowed to a minister ? Has he a 
secretary f At what salary ? 

4. How much does the present debt of Pennsylvania ex- 
deed the estimated value of her public improvements, her 
debt and the estimated value of her property being as fol- 
lows, in 1843: 

Bim e<mtracud. ^JtaJi. PmI^Hc Prcperfg. ^^SS^ri^ 

Canals and Railways 30,533,609 Public Improvements. . . 30,533,6^ 

To pay interest on debt. . . 4,410,135 Bank Stock. . . t 3,106^300 

For the use of Treasury. . 1,571,689 Turnpike, &c. Stock. . . . 3,836,^2 

Turnpikes and Roads 930,000 Canal, ^. Stock 84S,778 

Union Canal S00,000 Railroad Stock 365.976 

Eastern Penitentiary 130,000 Money due 1,000,000 

Franklin RailitKul lOO.OOa 

Pennsylvania and Ohio 

Canal 50,000 

Insane Asylum. S3,335 



Ans. 351,143 dollars* 

Q, How was thd debt of PennsylvamaL cooXimVa^X 'V^^^ '>& '^oi^ 
Baton of ha pubUc property f 
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5. Whol is the daily expense of the governments of the 
fojlowiog States, the total amount paid per year for each ob- 
ject of expenditure being as represented in the accompany- 
ing table ? 



B.(>00 -txs-jm: •" 

ailsoB+ai'tOJif u.oii * a^-Jm. 
fl.sa»^ + OM-i-r— -- 




MitWgM.. ■ ■■■" 
AAiDlUi- 



lo esf h object in youi I 



t Whit ia the n 



6. Find the total amount of debt, and the average of debt 
lo each inhabitant of the following countries, the totai num- 
ber of inliabilaDts, and the debt of each country, being as 
follows : 






Jfl.tf fttmh. 



^»nV( 

BtUtn. ji«u, uc£ 

England .... 6,556,000,000-^26,300,000= Am. 

France l,800,000,000-^ 33,600,000= An*. 

Holland .... 800,000,000-^ 2,620,000=^^. 
Denmark . . . 93,000,000-r 3,097,400 =.dru. 

Greece 44,000,000-j- 810,000=Am. 

Portugal.... 143,000,0OOH- 3,400,000= An*. 

Spain 467,000,000-;- 11,963,000= in*. 

Austria .... 390,000,000 -H 34,100,000 =jtn«. 
J?a«w« ,. 1 50,000,000 -r51,100,0Wl=z Am. 
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Q. Do other countries appear to be in debt as well as the United 
States ? What proportion does the proportionate debt of the States bear 
to that of England ? France 7 

7. By the census of 1840, the number of inhabitants in 
the United States was 17,063,353. Find the total amount 
of the debts of the States, and the amount to eaoh individual, 
tb6 indebtedness of each State being as follows : 

ibOtg. Dot. 

Maine 1,678,367 

Massachusetts 5,149,137 

New York 20,165,264 

New Jersey 83,283 

Pennsylvania 34,723,261 

Maryland 15,109,026 

Virginia 6,857,161 

South Carolina 3,764,734 

Georgia 500,000 

Alabama 10,859,556 

Mississippi 12,400,000 

Louisiana 20,585,000 

Tennessee 1,789,166 

Kentucky 4,665,000 

Ohio i. 14,809,476 

Indiana 13,667,433 

Illinois 13,465,682 

Missouri 2,929,557 

Michigan 6,011,000 

Arkansas 3,755,362 

Florida (Ter.) 3,900,000 

District of Columbia . 1 ,500,000 

V 17,063,353= 
Ana. ll\miiU ^^^^^^ ^o c»<^h individual. 
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OF FRACTIONS. 

57* y^ ^^ ^^^ ^ ^^ divided into any number of eqiuu 
pwt8, one or more of these parts is callea a fraction. 

If the unit 1 be divided into two equal parts, one of these 
parts is called one half; two of them two halves ; three of 
them three halves ; &c. One half, ttoo halves^ three halves^ 
four halves, &c., are fractions. 

As the unit 1 has been divided into two equal parts called 
halves, there are two halves in ly four halves in 2, six 
halves in 3, eight halves in 4, &c. : the number of halves 
in every case being found by multiplying the number by 2. 

Q. If the unit 1 be divided into anv number of ecjual parts, what is 
one or more of these parts called f If the unit be divided into two equal 
parts, what is one of these parts called 7 What are two of them called I 
Three f Four ? What is one half ? Two halves? Three halves? 
How many halves in 1 ? Why ? How many in 2 ? In 3 ? In 4 ? In 
5 ? In 6 ? How do you find the number of l^ves ^in a munber ? 
How many halves in 100 ? In 150 ? In 225 ? 

58« I^ til® unit 1 be divided into three equal parts, these 
parts are called thirds, and one of these parts is one-third; 
two of them two-thirds ; three, three^thirds ; four, jfour- 
thirds, &c. One-third, two-thirds, &c., are also fractions. 

The unit 1 being divided into three equal parts, there are 
three thirds in 1, six thirds in 2, nine thirds in 3, twelve 
thirds in 4, &c. The number of thirds in any number be- 
ing found by multiplying the number by 3. 

Q. If the unit be divided into three equal parts/ what are these- parts 
called? What is one of them called? Two ? Three ? What is one- 
third ? Why a fraction ? What is two-thirds ? How mai^y thirds in 
1 ? Why ? In 2 ? In 3 f In 4 ? How do you find the ^number of 
thirds in any number ? How many thirds in 50 ? In 100 ? In 150 ? 

- 50* When the unit 1 is divided into four, five, six, <kc. 
equal parts, these parts are called fourths, fifths, sixths, 
sevenths, &c., and one fourth, two fourths, one Mh, two 
fiflhs, one sixth, two sixths, one seventh, two sevenths, three 
sevenths, &c., are fractions. 

There are then four fourths in 1, five fifths in 1, six sixths 
in 1, d2;c., since the unit is divided into 4,5, 6,7, ^ce^ua/ 
parts. 

There heiog four fourths in 1, there must be eight 

ribs In 2, twelve fourths in 3, &c. TY« uvtexW of 
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fourths in the number being equal to the jaumber multiplied 
by 4. Thus there are 20 fourths in 5, since 4x5 gives 30. 
In like manner tl^ere being five fiflhs in 1, there will be ten 
fifths in 2 ; and there being six sixths in 1, there will be 12 
sixths in 2, 6cc, Hence we conclude, that to find the num* 
ber of fiflhs, sixths, sevenths, &c., in any number, we mul- 
tiply by 5 to find the fiflhs, by 6 to find the sixths, by 7 to 
find the sevenths, &c* 

To find the number of fifths in 20, we multiply 20 by 5, 
and we get 100 ; there are then 100 fiflhs in 20. There 
are 200 tenths in 20, since 20 X 10 gives 200. 

Q. When 1 is divided in 4 equal parts, what are these parts called ? 
What when divided into 5 equal parts ? Into 6 ? How is the unit di- 
vided in one*fifth f In two sevenths ? What are one fifth, two fifths, 
one sixth called f How many fifths in one fifth ? In three fifths ? 
How many sixths in lour sixths 7 How many fourths in 1 ? How many 
fifths? Sixths? How many fourths in 2? In 3? In 4? How do 

Jon find the number of fourths in a number ? How many fifths in 1 ? 
[ow many sixths ? How many sevenths ? How many tenths ? How 
many fifths in 2 ? How many sixths ? How many tentns ? How many 
fifths, sixths, sevenths, tenths, &c. in 3 ? In^ ? How do you find the 
number of fifths in a number ? The number of sixths ? The number 
of tenths ? How many fifths in 20 ? How many tenths ? HoW many 
in 50 f How many fifths in ten fifths ? 

00* A fraction is expressed by two numbers written one 
above the other, with a line drawn between them ; the lower 
number shows into how many equal parts tbe unit 1 is di- 
vided, and the upper number how many of these parts are 
expressed in the fraction. 

Thus^ in the fraction pne-iaZf, the unit being divided into 
two equal parts, the lower number is 2 ; and since one of 
these parts is taken, the upper is 1 ; then one-half is written 
i> In the fraction three halves^ tbe unit is again divided 
mto two equal parts, but three of these parts are expressed. 
The fraction is written |. In like manner we may express 
by figures. 

Four halves, which is written. 
Two-thirds, " ** 

Four-fifths, ": « I 

Five-sixths, " •* 

Two-tenths, '" «« 

Nine-twentieths, " •« ^ 

• The two ^numbers which compose a. ftBcUoii, «» ^'^!^«^ 
Ha terms. 
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The lower number js called the denominator of the frac- 
tion, and it shows into Tiow many equal parts the unit 1 i§ 
divided. 

The upper number is called the numerator of the fraction, 
and it shows how many of the equal pfOLrts are expressed in 
the fraction* 

In the fraction |, 1 is the numerator and 2 the denom* 
inator. 

In the fraction || 4 is the numerator and 3 the denom- 
inator. 

In the fraction |, 8 is the numerator and 4 the denom- 
inator. 

Q. How is a fraction expressed? What does the lower number 
show ? The u^>er f How is one-half expressed f Why is the lower 
number 2« and tl^e upper number 1 ? How is the fraction two halves 
expressed ? Three halves ? Two thirds ? What are the two num- 
bers called which compose a fraction? Which is the numerator? 
What does the numerator show ? Which is the denominator ? What 
does it show f Which is the numerator and which the denominator in 

the fraction | f In f ? Into how many equal parts is the unit divided 
in I r In I? How many parts are taken in | ? How is the unit divided 
in the fraction ^, and how many parts expressed ? In -j^, ^^ ^, }, 



»1« A whole number may be expressed like a fraction, 
by writing 1 below it as its denominator. Thus 3 expressed 
fractionally, is f. Which is read 3 ones. Since 3 ones 
make 3, the value of the number is not altered by writing 1 
under it as a denominator. 

Q. How may a whole number be expressed fractionally f How may 
3 be expressed as a fraction f How do you read ft Is the value of the 
number changed ? Why not f Write 4, 5, 6, &€., in a fractional man- 
ner. 

02* A fraction denotes division, and its value is equal 
to the quotient obtained by dividing the numerator by the 
denominator. Thus, | is equal to 1 ; and since two halves 
make 1, the value of tne fraction is represented by the quo- 
tient 1. In like manner, ^ is equal to 2, ^^ to 4, ^ to 4, 
2/ to 4, &c. 

From this we conclude, that if the numerator be less than 

the denominator, the value of the fraction is less than 1. If 

the numerator be equal to4he denominator} the value of the 

fraction is, 1 ; and if greater than the denominator, the value 

a/* tAe fraction ia greater than 1. 
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Q. What does a fraction denote f What is its value equal to f What 
is the value of the fraction | T 1 1 V^ ? | ? VI When the numera- 
ator is equal to the denominator, what is devalue of the fraction t 
When greater f When less f 

G3e ^hen the unit is divided into tenths, hundredths, 
thousandths, &c., the resulting fractions are called Decimal 
Fractions. AH other fractions are called Vulgar or Cam- 
mon Fr<icHon8, 

. tV» j\> T^^' T§U> lijS^ TlfcTF* llJVv» TlfifexF> *^'> ^^ ^^ 

dmal fractions. 

t> h h I' f ' ^' ^'9 ^^^ vulgar fractions. 

The dfenominator of a decimal fraction is not usually ex« 
pressed, and to distinguish the numerator, which is alone 
written, from a whole number, a point . is placed on its leA, 
called the decimal point. 

■X is written .2, -^is written .5, f^ is written .25. 

When the denommator of a decimal fraction is expressed, 
it is always 1, with as many cyphers annexed as there are 
figures in the numerator. 

Q. What are decimal fractions f What are other fractions called t 
What kind of a fraction is -{V ^ f ^ l4ir ^ 17' • -^^^ ^^^ denominators 
of decimal fractions usually expressed f Ilow is the fraction written ? 
When the denominator is expressed, what is it f What is .2 ? .3 ? .25 ? 
j05t .225 f .2004? .lOOf 



OF VULGAR FRACTIONS. 

04e There are five kinds of Vulgar Fractions, viz : 
Proper J Improper^ Simple, Compound and Mixed. 

A Proper Fraction is one in which the numerator is less 
than the denominator; thus, ^, |, |, |, &;c., are proper 
fractions. A proper fraction is always less than 1., 

An Improper Fraction is one in which the numerator is 
equal to or greater than the denominator ; thus, §, |, |, f, 
are improper fractions. 

A Simple Fraction is a single fraction, in which there is 
but one numerator and one denominator. A sim9le fractioa 
may be either proper or improper, \^ \^ \> \^ \> ^c,,^t«^ 
simple fractiona* 
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A Cbmpound Fraction is a fraction of a fraction. Thus 
the following are compoundl fractions : 

iof|;4of fUoffofl. 
A Mixed Number is composed of a whole numher and a 
fraction. The following are mixed numhers : 

n, 3|, 4|, 7i, 9^, &c. 
which are read two and one-fourth, three aild two-thirds, &c. 

Q. How mwaj kinds of vulear fractions f What are they f What 
is a proper fraction ? Is its value greater or less than 1 f Give an ex- 
ample of a proper fraction. What is an improper fraction f What ia 
its value compared with 1 f Give an example of an improper fraction. 
What is a simple fraction f What is a compound fraction 7 Give an 
example of a simple fraction. Of a cdmi>ound fraction. What is a 
mizea number ? Give an example of a mixed number ? What kind 
of a fraction is f ? |? 4of 41 iof 21 4of fof 41 3^1 Howis 
SJreadl 3}1 Sfl 

05* y ^^ numerator of a fraction he multiplied hy 
a numher, the denominator remaining the same, the value 
of the fraction tnll he incr&ised as many times cm there 
are units in the numher. 

For since the numerator of a fraction expresses the num- 
ber of the parts taken in the fraction (Art. 60)} i^ it be 
multiplied by a number, the number of parts taken will be 
increased as many times as there are units in the number, 
and the new fraction will be in like manner increased. 

Thus, in the fraction |, the unit is divided into halves, 
and 3 hahes are taken ; bOt if the numerator 3 be multi- 
plied by 2, the fraction becomes |, which is 2 times greater 
than it was before, since 6 halves «re taken instead of 3; 
if the numerator be multiplied by 3, the fraction becomes 
1^ which is 3 times greater than before, ^c. 

Q. What effect will there be in multiplying the numerator of a frac- 
tion by a number, the denominator Remaining the same 7 How do you 
explain this ? What does the numerator of a fraction express f What 
(effect will be produced by multiplving it by a number? How is the 
unit divided in | T How many halves are taken ? If you multiply 3 

by 2, how many halves will be taken f le | greater than | f How 

many times greater f How many times is | gteater than | f How 

was I obtained from | f 

66e ff^ ^^ numerator of a fraction he divided by a 
number y Vie denotthinator remaining the same, the value of 
f/tejraciian wiUbe diminished as many times as there are 
'^^ifs in the number. 
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For iividing the numerator is equivalent to diminishing 
iht number of parts taken in the fraction, which will be as ' 
many times smaller as there are units in the number. 

Thus, in the fraction |, 9 halves are taken, but if the 
numerator 9 be divided by 3, the fraction becomes |, in 
which but 3 halves are taken, | is therefore 3 times smellier 
thaii|. 

Q, If the numerator of a fraction be divided by a namber, the de- 
DOttunator remaininff the lame, will the vdae of the fraction be changed, 
inereased or diminished f Why diminished f If the numerator of the 
fraction | be divided by 3, what will the resulting fraction be 7 Is ^ 

greater or mailer than 1 1 How many times smaller ? Why ? 

67e ff ^^ denominator of a Jraction be multiplied by 
a number, the numerator remaining the samey the value of 
the fraction unit be diminished as many times as there are 
tmits in the number. 

For the denominator expresses into what parts the unit is 
divided (Art. 60), and multiplying by a number will di* 
minish the magnitude of these parts as many times as there 
are units in the number, and of course so many more of 
them mil be required to make up the given unit. 

Thus, in the fraction i, the unit is divided into hcdvesy 
and multiplying the denominator by 2, the fraction becomes 
|, in which the unit is divided into fourths. But there are 
2 halves in 1, and 4 fourths in 1 ; hence the fraction ^ is 
2 times greater than |. 

Q. K the denominator of a fractbn be multiplied by a number, the 
numerator remaining the same, will the fraction be increased or dimin* . 
ished t Why diminished f What does the denominator express f If 
the denominator be diminished, will the unit contain more or less of the 
parts expressed ? How is the unit divided in ^ f In if How many 
kalvea in 1 7 How many/ovreAs t Is i greater or less than 7^ I How 
many times less t Why f 

G8e ff ^ denominator of a fraction be divided by a 
number^ the numerator remaining the same^ the value of the 
fraction will be inereased as many times as there are units 
tn the number. 

For by dividing the denominator by a number, we in«. 
crease the magnitude of the parts into which the unit is di- 
vided, and the number of the new parts required to make 
up the unit will be less in proportion as the pacta Yi^nq\»^tl 
increased. 
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Thus, in the fraction | the unit is divided in sixth$, and 
6 sixths are required to make 1 ; but if the denominator 6 
be divided by 3, the fraction becomes I, in which the unit 
is divided into Aa^ve^; and since but 2 halves make 1> the 
fraction has been increased 3 times. 

Q. If the denominator of a fraction be divided by a number, the nu- 
inerator remaining the same, will the fraction be mcreased or dimin- 
ished f Why increased ?' How is the unit divided in ^ f In ^ f How 

many sixths in 1 f How many halves in. 1 f Is ^ greater or less than 

i? Whytess? 

09« The value of a fraction is not changed by rnuUi* 
plying its numerator and denominator by the same nundfer. 

For when we multiply the numerator by this number, the 
value of the, fraction is increased as many times as there are 
units in the number multiplied by (Art. 65), and when we 
multiply the denomina^tor by the, saiiie number, the value of 
the fraction is in the same proportion diminished (Art. 67). 
Thus, ^, |, g, |, &c., are equivalent fractions, since they 
are obtained by muitipl3ring the terms of the fraction f by 
2, 3 and 4. 

Q. Is the value of a fraction changed by multiplyingits t^rmsby the 
same number ? Why. not f Is J greater or less than | f 

70e T^^ value of a fraction is not changed by di^ 
viding its numerator and denominator by the same number. 

For, when we divide the numerator by a number, the 
value of the fraction is diminished as many times as there 
are units in the number (Art. 66) ; and when we divide 
the denominator by the same number, the value of the frac- 
tion is in like manner increased (Art. 68). 

Thus ^ j, y^, ^, are equivalent fractions. 

Q. Is the value of a fraction changed by dividing its terms by a num- 
ber t Why not t 
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REDUCTION OF VULGAR FRACTIONS. 

71* Before the operations of Addition, Subtraction, 
Mnltipiication and Division can be performed upon Vulgar 
Fractions, it is frequently necessary to reduce them. 

Reduction of Vulgar Fractions consists in changing the 
form of the fractions without altering their values. 

Q. What is necessary to prepare Vulgar Fractions for the operations 
of addition, &c. ? In what does Reduction of Vulgar Fractions con- 

BStf 

CASE I. 

72e 'J^o reduce an improper fraction to an equivalent 
whole or mixed number — 

RULE. 

Ditide the numerator hy the denominator. 

EXAMPLES. 

1. Reduce ^ to its equivalent whole number. 7) 28 
Dividing 28 by 7, the quotient is 4. — T 

2. Reduce ^^ to an equivalent mixed number. 
Dividmg as before, 29 by 7, the quotient is 4, 7)29 

and the remainder 1, which being placed over the — ~ 

divisor 7, gives ^ ^or the fractional part of the ^^ 

mixed number. 

It is ^j^ident that in neither of these cases is the value of 
the fraction changed, since by Art. 62 the value of every 
fraction was obtained by dividing the numerator by the de- 
nominator. 

Q. How is an improper fraction reduced to an equivalent whole or 
mixed number t Does the reduction alter the value ^f the fraction f 
Why not t 

8. Reduce ^ to an equivalent jnixed number. Am. 12|. 

4. Reduce ^{^ to an equivalent mixed number. Am. 11^. 

5. Reduce ^, Y5f> %*> ^^ V> ^ equivalent whole or 
mixed numbers. 

CASE IL 

73« To reduce a mixed num&er to an tquvoalenX \mi> 
proper Jra^ian-^ 



68 RBfioovmr OF vulgar fbactiqiik 

RULE. 

Mdtiply the whole number by the denomincdor of the 
fracHtmalpart of the mixed mmbeff and to this product 
add the numerator* Place this result over the denominator. 

SXAHPLES. 

1« Reduce 4f .to an equivalent improper fraction. 

Multiplying 4 by 3, we get 12, and add- opSRAXioir. 
ing the numerator 2 to this product, we get 4| 

14, which being placed over the denomi- 8 

nator 3, we have ^ for the equivalent im- — 

proper fraction. 

BArn. 

The reason for this rule is evident, since multiplying the 
4 by 3, brings the entire part of the mixed number to thirds 
(Art. 58), and there being ^ in 4, there are y, that is, 
y+l in 4f . 

Q, How is a iooized number reduced to an equivalent improper frac- 
tion f How many thirds in4 f How many thirds in 4| f 

2. Reduce 48f to an equivalent improper fraction. 

3. Reduce 527|, 1207^, 3004jf^, to equivalent im- 
proper fractions. ^w«. »«/^ i\<^^», »<y^«. 

4. Reduce 2704,^,, J00475VJft^%, 980702|ri{,, to equiva- 
lent improper fr^ons. . 

CASEm. 

74» To reduce a Ttdgar Fraction to ite lowest terms* 
A fraction 13 reduced to its lowest terms when there is no 

number greater than 1 which will divide at the same time 

its 'numerator and denominator. 
From this definition we deduce the following 

Divide the numerator and. denominator of the fraction 
by any number that wiB divide them both unmout a remotiv* 
/Uf^/ divide these ^quotients in the' satneuxttfuntU there is 
' ntmtder greater than 1 thai vsfSk exactti|-di»Ui«tKem, 



SXAHFLSS. 

1; Reduce \^ to its lowest tetms. 

Dividing the two terms of the frac« oPEfiATioN. 

tion by 5, it becomes f|; the nu- ^)W=''')ff^i' 

merator and denominator of this 
fraction being now divided by 7, we have § for the lowest 
terms of the given fraction, since no number greater than 1 
will divide 6 and 2 at the same time without a remainder. 

Q. When is a fraction reduced to its lowest terms ? How is a frac- 
tion reduced to its lowest terms? What are the lowest terms ot 
I ? Of y^^ t Can I be reduced to lower terms f Why not ? 

73« I^ ^6 could find the greatest number that would 
divide at the same time the two terms of the fraction, its re- 
duction to its lowest terms could be at once effected by di- 
viding by this number. 

Any number which will exactly divide two or more num- 
bers is called a common divisor. 

The greatest number that will exactly divide two or more 
numbers, is called the greatest common divisor. 

Two numbers may have any number of coniYnon divisors, 
but they can only have one greaiest common tiivisor. 

To find the greatest numl^r that will exactly divide the 
two terms 9f a fraction, reduces itself then, to ascertain the 
greatest common divisor to these terms. 

Take the fraction f f . oiPBjtATiON. 

Now it is evident that if 72 72)d0(l 
will divide 90 without a re- 72 

mainder, 72 will be the great- Tq\7^/i 

est common divisor, since it Vq^ 

goes once in itself and no ' 

more. But 72 will not ex- .oxTT «■ > .» 

actly divide 90, since we have ie)f5=f lowest t^ms. 

a remainder 18. Now if 18 

will divide 72, it will also divide 90, stnce 90 is equal to 
72 + 18. But 1 8 does divide 72 ; it also divides 90 : heace 
18 is a common divisor to 72 and 90. But 18 is also the 
greatest common divisor, since the greatest common divisor 
must be contained at least once more in 90 than in 72. The 
greatest common divisor caonot then Y)^ ^^(oex^t ^^Nb$w ^^i^ 
dWerence between the numbers, which \a\xi.^v^ ^^K^V^ 



70 BEDircnON of VITLOAR FRACnOHfiU 

Hence 18 is the greatest common divisor sought, and £• 
viding the two terms of the given fraction by it, we have |, 
which are the lowest terms of the fraction |£. 

70« Hence, to reduce a fraction to its lowest terms by 
means of the greatest common divisor ^ we have the fol- 
lowing 

RULE. 

I L Divide the greater term of thefracHon by the ksSt ond 

I this divisor by the remainder^ and so on, continuing to dU 

vide each divisor by the last remainder untU nothing re- 

mains: the last divisor unU be the greatest common divisor. 

II. Divide each term of the fraction by the greatest come 

mon divisor. 

Q, If we knew the greatest number that would divide the two terms 
of a fraction, how mi^nt its reduction to its lowest terms be effected ? 
What is a common divisor to two or more numbers ? . What is their 
greatest common divisor ? How many common divisors may two or 
more numbers have f How many greatest common divisors ? Have 
2 and 3 a common divisor ? Have 4 and 6 ? What is it ? What is 
their greatest common divisor? Can the greatest common divisor to 
two numbers exceed the less of the two numbers ? Why not T What 
is the rule for reducing a fraction to its lowest terms by means of the 
ipreatest common divisor? When the greatest conunon divisor is 
round, what is done with it f 

XXAMPIiBS. 

1. Reduce |f to its lowest terms by the greatest coinmon 
divisor. 

OPEBATION. 

63)81(1 
63 

18)63(3 9)|f=:f lowest tenns. 

• 64 

greatest com« div.=:9)18(2 

18 

Here the greater term 81 being divided by 63, we have 
a remainder 18, which is used as a divisor, and 63 for a 
dividend. We have by this second division a remainder 9, 
which we find exactly divides the last divisor ; hence 9 is 
*he greatest ciommon divisor. 

Dividing now 63 and 81 by 9, we have | as the lowest 

w of tie fraction. ' ' 
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2. Reduce -^^^^ to its lowest terms by the greatest com- 
inon divisor. Ans. ^g. 

3. Reduce -}|| to its lowest terms by the greatest com- 
mon divisor. Ans, {|, 

4. Reduce ^g|| to its lowest terms by the greatest com* 
inoQ divisor. Ana. | 

6. Reduce VtVs*^* ^Wd* tIIu* *^ ^^^^^ lowest terms by 
the greatest common divisor. 

CASE IV. 

77* ^0 reduce a compound fraction to its equivalent 
ample one^^ 

RULE. 

Multiply the numerators together for a new numerator ^ 
and the denominaiora together for a new denominator, 

EXAMPLE. 

1. Reduce | of 4 to an equivalent simple fraction. 

3X6 



^ '=ii Ana. 
4X7 ^® 

Here we multiply the numerators 3 and 5 together, and 
we get 15 for the new numerator; and then multiplying 4 
and 7 together, we have 28 for the new denominator. ^| 
is the simple fraction sought. For | of 4 is 3^9 and 3 times 

A '^ if • 

When the compound fractions contain mixed numbers^ 

thev must be reduced to improper fractions as in Case II., 
and then the numerators and denominators multiplied to- 
gether as just explained. 

When the resulting simple fraction can be reduced to 
lowOT terms, the rule in Case III. should be applied. 

2. Reduce 2| of | to an equivalent improper fraction. 

2^ reduced to an improper fraction is |. 

8. Reduce | of | of 4 to an equivalent simple fraction. 

^««- tA=A- 
4> Reduce 2| of J of 4^ to an equivaleTit s\m^\<b ^x^q.'C\q^« 
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6, Reduce 6! of 51 of 4 to an equivalent simple fraction. 

Ana. 8|«=*|8, 

6. Reduce | of 1 of 5| of 4) to an equivalent simple 
fraction. JLn#. »|go=:»Jo. 

Q. How is a compoond fraction reduced to an equivalent simple one f 
How do you proceed when the compound fraction contains mixed num< 
bers ? If the resulting simple fraction is not reduced to its lowest 
terms, what do you do? 

CASE V. 

78* ^o reduce fractions having diferent denomna* 

fon to equivalent fractions having the same or a common 

denominator — 

BUUB. 

I. Reduce the whole or mixed numbers to equivalent 
proper or improper frnictions. 

II. Multiply each numerator by all the denominators ex* 
cept its own for a new numerator^ and all the denondna* 
tors together for a hew denominator. 

JEXAUFLSS. 

1. Reduce ^9 1$ | to fractions having the same or acom« 
mon denominator. 

1X4X3=1 2, numerator of the Ist fraction. 
3X2X3=18, numerator of the 2d fraction. 
4 X 2 X 4= 32, numerator of the 3d fraction. 
2x 4X 3=24, common denominator. 

The new fractions therefore are 

if, U and ii 

In this example the numerator 1 of the first fraction has 
been multiplied hy the denominator^ 4 and 3 of the other 
firactions, to form the first new numerator ; the numerator 3 
ciihe second fractions by the denominators 2 and 3, to form 
the second new numerator ; and the numerator 4 by the de- 
nominators 2 and 3, to form the third new numerator. The 
denominators were then multiplied together to form the new 
denominator. 

It is evident that in this process the values of the fractions 

have not been altered^ since the two terms of each fraction 

have been multiplied by the same number. (Art. 65.) 

Those of the first fraction are muUipUed by 4 and 3, those 

^^ *he second by 2 and 3, and those o£ iVie iVvt^ \>^ ^ %rA \, 
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2. Beduce 2^ and i of 3^ to fractions having a common 
denominator. 

2i=J;iof 3i=iof y^V'. 

I and y reduced to a common denominator become 

Note. — ^The reduction of fractions to the same denomina- 
tor may be often facilitated by multiplying the numerator 
and denominator of each fraction by such a number as will 
give the fractions the same denominator. Thus in the frac- 
tions 4 , A, y\, if we multiply the numerators and denomi- 
nators of the first fraction by 4, and those of the last by 2, 
the three fractions will have the same denominator, and 
will be 

a5> ]&» at* 

Q, How are fractions having different denominators reduced to frao- 
tioDs havin^r the same denominator 7 Does the operation alter the value 
of the fraction ? Why not f How may the reauction be facilitated f 
By what would you multiply the terms of the fraction i to make it 
have the same denominator as the fraction i ? 

3. Reduce |, \f^ and 37, to fractions having the same 
denominator. Ans. |§S, V\fi?, ^|%%o. 

4. Reduce ^, |, j, | and |, to fractions having the same 
denominator. Atu. /,%, y^%, ^\, ^VA, Hli- 

5. Reduce |J, | of li, ^^ and | to fractions having the 
same denominator. dns, j\%^, |f ||g, ^VA, j\%%% 

6. Reduce 4^, 8^ and 2i of 5 to fractions having the 
same denominator. Jlru. f ^g, ^^^^ ^rii* 



OF ADDITION OF VULGAR FRACTIONS. 

79e Vnlgar Fractions having been prepared by the re- 
dactions just explained for the operations of addition, sub- 
traction, dec., we may now proceed to show how fractions 
are added. 

•Addition ofJhicHoru teaches us haw to express by a 
single fraction the total valve of several /ractvmft« 

Ijet It be required to add | and J tog|el\At* 
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In both of these fractions the unit is divided into haJtes 
(Art. 60), and one of these halves is taken in the first frac- 
tion, and three of them in the second. There must there- 
fore be /our halves altogether, and the sum is 1=1 + 3^ 

Again, add | and | together. Here the unit is divided 
into fourths in both cases, and 3 fourths are taken in the 
first fraction and 5 fourths, in the second. There will then 
be 8 fourths altogether. Hence 

We conclude, therefore, that for the addition of Vulgar 
Fractions, v^hich have the same denominator, we have the 
following 

RULE. 

*Sdd the numerators together for a new numerator, and 
set the sum over the common denominator. The result will 
be the sum required, 

Q. For what operations does reduction of Vulgar Fractions prepare 
them f What does addition of fractions teach ? How is the unit di- 
vided in the fraction J ? In ^ 7 How many halves are taken in J f 
In I f How many halves in i and 1 together ? How many fourtkM 
mil Ihlt In I and | together 7 In |, | and | ? What is the rule 
for adding nractions which have a common denominator f 

EXAMPLES. 

1. Add |, I, I and ^ together. 

2. Add ^, 4, 4 and f together. Ans. \f. 
S. Add |, |, I and | together. Jns. V* 
4. Add j\, j% ^ and \^ together. ^ns. ^. 

' 80e Fractions are frequently presented for addition 
which have not a common denominator. Thus, let it be 
required to add i and i together. But by Case V. they 
can be brought to the same denominator, and the fractions 
are then added as has just been explained. 

If aay mixed Jiufnber or compound fractions occur, they 
nust be /irst brought to equivalent a\rcv\i\e ^xuci\\oi«, b^ tWa 
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rales explained in Case II. and Case IV., and then add as 
in. the above rule. 

Q. What is necessary before ^rou can add fractions which have not 
the same denominators 7 How is this done ? After reducing them to 
the same denominator, how do you proceed ? Suppose milled numbers 
or compound fractions occar 7 After the reduction is effected, what do 
you do ? 

EXAMPLES. 

1. Add 2^ and f of I together, 

2J=J and { of i=|^=A. 

Here the given fractions have been reduced to the two 
simple fractions ^ and -j^. Multiplying the two terms of 
the first fraction by 8, it becomes ^}, and this fractioa 
having the same denominator with ^, we have 

66+5 

2. Add 3, 2|, i of 2 and f together. Am. W^^H* 

3. Add I, i, 4i and 6} together. Ana. ^^=10^1. 
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81* Subtraction of fractions has for its ohfect to Jind 
haw much one fraction exceeds another. 

Let it be required to subtract i from }. There being 
one-half in |» and three halves in f » the excess of j over 

i is two halveS) or |=— — — . 

Again, to subtract f from |. The unit being in both 

cases divided into fourths, and five fourths being ts^en in the 

greater fraction, and three fourths in the less, the excess is 

5—3 
two fourths, or |=— r — • 

4 

Hence, to subtract fractions which ha'w, tKe satait &« 
0»mUar, we have the /biiowing 
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RULE. 

Subtract the less numerator from the greater^ and place 
the excess over the common denominator, 

EXAMPLES. 

1. From ^ take ^. Ans. ^. 

2. From |f take ^, and from the remainder take ^. 

Ans, ^^. 

3. From ^/^ take tVi> ^^^ ^^^^ rf t* -^^^ yf 3* 
82* I^ ^^^ giv^n fractions have not the same <lenomi« 

natorsy they must be reduced to the same denominator) as 
explained in Case V., and then subtracted as above. 

Compound fractions and mixed numbers must be reduced 
to equivalent simple fractions as in Case II. and Case IV. 

Q, What is the object of subtraction of fractions? How many 
halves in | f In ^ f How many more halves in | than in J f How is 
the unit divided in } f In|f How many fourths in } ? In|f How 
jnany more fourths in ^ than in } 7 What is the rule lor subtraeting 
fractions which have a common denominator ? If the fractions have 
tiot the same denominator, what do you do ? How are they reduced to 
the same denominator f It the fractions be compound, what do you do t 
If mixed numbers f 

EXAMPLES. 

1. From 10| take i of f 

10|=Vt4of4=^. 

Multiplying now the terms of the fraction ^ by 7, and 
*.ho8e of the fraction y^ by 2 (Art. 74j, to reduce them to 
the same denominator, they become ^ and ^, 

Then vy-2&=-^=. W ^ns. 

2. From 4 of 5i take i of | of 2, Ans. f| j. 

3. From 9| take ^. Ans. 4|. 

4. From 2J of 3 take | of i. Ans. 7^. 
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MULTIPLICATION OF VULGAR FRACTIONS. 

S3« Multiplication of Vulgar Fractions has the same 
object as multiplication of whole numbers, and is a short 
way of doing addition. 

In multiplication the multiplicand is to be repeated as 
many times as there are units in the multiplier. (Art. 26.) 

Thus, to multiply | by | is the same as taking | times 
the fraction f , that is, 4 times the fiflh part of |. But in 
multiplying the denominator 3 by 5, we change the thirds 
mXo fifteenths^ or into parts 5 times smaller (Art. 67). These 
parts are now to be taken 4 times, thus — 

Hence, to multiply fractions together, we have the 

RULE. 

1. Reduce the compound fractions or mixed nnmhers to 
equivalent simple fractions. 

11. Multiply the numerators together for a new nume- 
rotor J and the denominators together for a new denomi- 
nator, 

Q. What is the object of the multiplication of fractions f In multi- 
plication, how often is the multiplicand repeated? In multiplying 
I by |, how many times is | to be repeated ? 4 times is equivalent to 
what f How is the ^ part of | taken ? When thi^ denominator 3 is 
multiplied by 5, what is the denominator of the fraction ? How now 
may ^ be taken 4 times? What is the rule iot qmlupUeaetpa of 
'fiictions? 

EXAMPLES. 

i. Multiply 3J by I of |. 

3i=V»^of|=A. 

The fractions are now reduced to the simple jfractions 
^-f and 1^, and may be multiplied thus— 

2. Multiply I of I of f by i of y% of 4j. Ans. ^ 

3. Multiply 3| by 4||. ' Am. i!i^\. 

4. MaIdpIyiof§ by | of | of \. W* V 
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84« Since a whole number may be expressed fraction- 
ally by writing 1 below it as a denominator (Art. 61), it 
follows that to multiply a fraction by a whole number^ or 
a whole number by a fraction^ we have oiily to multiplythe 
numerator of the fraction by the whole number^ and agt 
the product over the denominator of the fraction. 

Thus, to multiply | by 7, since 7=^, we have 

Q. How may a whole number be expressed fractionally? How may 
a fraction be multiplied by a whole number ? 





BXAXPLBS. 






1. 


Multiply 3| by 16. 




Ans, 57. 


2. 


Multiply 2i of i by 9. 




Am. if«. 


3. 


Multiply 12 by | of f 




Am. 7|. 


4. 


Multiply 2} of 4 by i of |, and then 


by 


6. 








Am. Vj?. 



DIVISION OP VULGAR FRACTIONS. 

S5« Division of Fractions, like that of whole numbers, 
is to find how oflen one fraction is contained in another. 

Thus, to divide | by | is to find how many times | con- 
tains |. But it is plain that | will go in | 3 times oflener 
than if the divisor were the whole number 2. Then, to di- 
vide f by f we must first divide by 2 and then multiply by 
3, or what is the same thing, take 3 times the half of |, or 

Again, to divide i by f . Here ^ will go in i teven times 

oflener than the whole number 6. Hence, the quotient will 

be 7 times the 5th of i, or { of i==^. In both of these 

cases, it will be seen, that to obtain tne quotient the terms 

of the divisor have been inverted : that is, the numerator 

become the denominator, and the denominator has be« 

? the numerator, and then the fractions were multiplied. 

Qce, &r the division of fiactionsi ^^ \ia.^Q\\M& ki^<v«fi&% 
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RULE. 

I. Reduce campottnd fracHone and mixed nuwhers to 
their equivalent simple fractions. 

II. Invert the terms of the divisor and then multiply the 
dividend by the divisor thus inverted, 

Q, What is division of fractions f To divide | by | is equivalent to 

what f How many more times will | go in | than the whole number 

2 f How then will you obtain the quotient of J by f f Will ^ go more 

times in ^ than 5 will ? How many more times ? What change does 
the divisor of a fraction undergo in the process of finding the quotient ? 
What is meant by inverting the terms of a fraction f Invert the terms 
of the fraction |, |. What is the rule for division of fractions I 

86« '^^ divide a fraction by a whole number, we put the 
whole number under the form of a fraction by writing 1 
below it as a denominator (Art. 61), and then divide as in 
the rule. 

Thus, to divide | by 5. 5 expressed as a fraction is f • 
Then, 

Hence, to divide a fr<iction by a whole number^vfe mul* 
tiply the denominaior of the fradion by the whole number, 
and place the product under the numerator of the fraction. 

Q, How is a fraction divided by a whole number f How do you ex- 
press 5 as a fraction ? 

87« To divide a whole number by a fraction, we put 
the whole number under a fractional form, as in the last 
article, and then divide as the rule directs. 

Thus, to divide 2 by |. 2 written fractionally is f • Then 

Hence, to divide a whole number by a fraction, we muU 
tiply the whole number by the denominator of the fraction, 
and place the product over the numerator of the fraction. 

Q. How may a whole number be diyided by a fraction f 

EXAMPLES. 

1. Divide 12| by 6f . Ans. IfJ. 

2. Divide 4/r by 15|. Ant. ^v 

41 Divide 19i by 9. Aiu. ^V 

Jf2 
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4. Divide 18 by 5|. Ans. 3^. 

5. Divide | of | by 7^. Anf^ 7^. 

6. Divide | of 8i of 5 by | of f . Aw. S5^. 



APPLICATIONS UPON VULGAR FRACTIONS^ 

!• The circumference of the earth is about 25000 miles; 
how long would it require an individual to walk around it, 
supposing that he travels 25| miles per day. Ans. 

Q. How many miles round the earth ? 

2. By the Constitution of the United States, representa» 
tives in Congress are apportioned among the several States 
according to their respective numbers, which are determined 
by adding to the whole number of free persons | of the 
slaves. How many representatives is each of the following 
States entitled to, the number of free persons and slaves in 
each being in 1840 as stated, and one representative being 
allowed for every 70,680 of the population represented 1 

0,^^, Free SIMM Populatiom Jfuvuhwtf 

9Hwev. Persons, «»i»ww. repretenUd. JUemben, 

Delaware. . 75,480+ 1 of 2,605=- »• V" -^70,680= 1 ,AfA\ 

Maryland. 380,283+1 of 89,737=«"|"»-r70,68O= 6^^Mts 

Vireinia. . 790,810+1 of 448,987=^2 ®i*"-r-70,680=155y||iv 

N.Caroli»a^07,603+ J of 245,817= +70,608= 

S. Carolina 267,360+ 1 of 327,038= -7-70,680= 

Georgia. . . 410,448+1 of 280,944= 

Alabama. . 337,224+ 1 of 253,532= 

I^fississippi 180,440+1 of 195,211= 

Louisiana. 183,959+1 of 168,452= 

Tennessee. 646,151+1 of 183,059= 

Kentucky . 597,570+ 1 of 182,258= -=-70,680= 

Missouri . . 325,462+1 of 68,240= +70,680= 

Arkansas..' 77,639+ 1 of 19,936= -=-70,680= 

Note. — ^The large fractions in the States of South Caro- 
lina, Alabama and Tennessee, are represented by the law 
of Congress fixing the ratio of representation, which gives 
to these States ofie more member than is sl^own in the column 
of answers. 

^. How is the population in the sevet^V ^XaXee eslimated in fixing 
Uie numberB to be represented in Cong;ceB« \ B^ '«)&ai Vnavrosos^vSa 



-r-70,680= 
-7-70,680= 
70,680= 
-7-70,680= 
-r70,680= 
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this principle fixed ? To whom is the power given to fix the ratio oi 
representation ? What was the ratio fixed in 1841 ? In what States 
are the large firactions represented f Which State has the most slaves f 
Are the slaves numhered as free persons in fixing the number of mem- 
bers of Congress I How are slaves enimiejated ? 

8. By a law of Congress the -^^ part of all the public 
lands in the States and Territories, is reserved for common 
schools in said States and Territories. What is the total 
number of acres thus reserved, and the total value of the 
same, estimating the land at 1^ dollars per acre, the total 
number of acres of public lands in each State and Territory 
being as follows : 

Statea. Jleret, numSchooU. ^"^^^ DMan. 

Ohio 16,555,952 

Indiana 20,457,393 

lllinoiB 31,933,736 3i.9||.ta6 ^ 1 J=. 

Missouri 40,241,436 40.20.436 ^ \\=iJin». 

Alabama 31,699,470 » i.6|9,47o x 1 i=:^n,. 

Mississippi .... .21,920,786 ai.9||,i8e ^ l}=^na. 

Louisiana 20,437,559 «••*«•"• X U=-*na. 

Michigan ..... .31,118,392 ^i.i IJ-sQa^ il=^,«. 

Arkansas 31,468,911 ^ i.46|,9ii ^ U=:Ans. 

Florida 36,755,840 38.7|s.8 4o ^ lj=^na. 

Wisconsin 29,863,925 39.8|3,a26 ^ l\=Ant. 

Iowa 7,082,832 •r.o||'88a x \\^Ms. 

iVbte.-— The lands ceded by the Chickasaw Indians in 
Alabama and Mississippi, to be sold for their benefit, and 
the lands in Ohio and Indiana set apart by the deeds of ces- 
sion of Virginia and Connecticut, and those sold for the 
benefit of the Indians, are excluded in this table. 

Q. In what States and Territories are the United States public lands 
situated ? What amount is set apart for common schools ? 

4. The usual proportion for making common mortar is to 
take one-third lime and two-thirds sand. How much lime 
and how much sand in 243| bushels of mortar ? 

Am, 81 i bushels of lime. 
162i bushels of sand. 

Q, Of what is common mortar composed f What proportion ol 
Imet Whatofsand? 

5. The circumference of a circle is equal to its diameter 
inultiplied by |f|. What is the circumfexencfe ol ^^ ^"mSb^- 
hs diameter being about 7967 J miles 1 Ask«* 
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Q. How may you obtain the circumference of a circle when yott 
know its diameter ? What is the length of the earth's diameter ! What 
ia its circumference f 

6. It is computed that a man travels on foot and on level 
ground about 31^ miles per day. How many miles at this 
rate would a man travel in a year which cont£uns d65| 
days? Aru. 

Q. What is the computed rate of travel of a man on ibot f How 
many days and fractions of a day in a year t 

7. There are 544,743 white persons above 20 years of 
age, in the 26 States, who cannot read and write. What 
would be the cost of 3s years' schooling of the whole num- 
ber, at 14| dollars for each person per year t Ans, 

<?. How many white persona in the 26 States who caonot read and 
whtef 



OF DECIMAL FRACTIONS, 

88* When the unit 1 is divided into tenths^ hundredtha, 
ihousandthsy &c., the resulting fractions are called Decimal 
FroLciions. 

Thus, j^, 1%, jljfj y'i^, y^^j^, yi{^, &c, are decimal 
fractions. 

The denominator of a decimal fraction is not usually ex- 
pressed, and to distinguish the numerator, which is alone 
written, from a whole number, a point, . called the decimai 
ptnnt^ is placed on its lefl. 

Thus, ^ is written .2 

tW0 " .105, <fcc. &c. 
When the denominator of decimal fractions is expressed, 
it is always 1, with as many ciphers to the right as there 
are figures in the numerator, 

Q. What are decimal fractions f Are they usaally expressed like 

other fractions f Is the denominator usually expressed f How is the 

Aumerator distin^shed from a whole number? What is the point 

called t Where iB it placed f How would you express X decimally f 

/^/ isr ;^ a ^fecunaJ faction f WhyiMlt loto^^rnvKki^o^tiSiVvs^ 
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is the unit divided in j ? Is f^ a decimal fraction f Why 9 How is 
the unit divided in it ? Rov is it expressed decimally ? What is the 
denominator of a decimal fraction 7 

89e ^^^ place next to the decimal point is called the 
tenths place; the next to the right the hundredths place ; 
the next the thousandths^ &c. ; so that the same number 
decreases in a tenfold proportion as we proceed from, the 
decimal point to the right. 

Thus, -^ is written .4, the 4 being in the tenths place, and 
is 4 tenths. 

y^if is written .04, the 4 being in the hundredths place, 
and is 4 hundredths. 

j'AsJS ^^ written .004, the 4 being in the thousandths place, 
and is 4 thousandths. 

ijsijsjs ^^ written .0004, the four being in the ten thou- 
sandths place^ and is 4 ten thousandths, 

Q. What is the place next to the decimal point called ? The next f 
The next ? How oioes the value of the same number vary as we pro- 
ceed to the right in decimals ? How is j^ written decimally? What 
place does the 4 occupy ? What is .4 ? How is j^ written decimally t 
What place does the 4 take ? How is j^^ written decimally f What 
jAacedoea the 4 occupy ? Is .4 greater or lees thai^i .04 ? How many 
times greater f Is .04 greater or less than .004 I How many times 
greater ? How many times is .004 less than .4 f 

OOe Decimals are numerated from the decimal point to 
the right. Thus: 

DECIMAL TABLE. 
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The first figure is read four tenths. 
The Arst two^ ibrty-seven /mndrcdtlu. 
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The first three, four hundred and seventy-six thousandths. 

The first four, four thousand seven hundred and sixty- 
nine ten thousandths. 

The first five, forty-seven thousand six hundred and 
ninety-eight hundred thousandths. 

The whole number is four hundred and seventy-six thou- 
sand nine hundred and eighty-five millionths* 

A mixed number is a whole number and a decimal, and 
as whole numbers decrease from the left to the right (Art, 
8), as has just been shown to be the case with decimal frac- 
tions, it follows that a mixed nunUfer may be written deci' 
mally by placing the decimal part to the right of the whole 
number, with the decimal point between them. 

Thus, four and seven tenths is written 4.7 
four and seven hundreths " 4.07 
four and seven thousandths ** 4.007 

Q, How are decimals numerated f Read the dedmal table ? The 
first figare is what f The two first ? The whole number ? Read the 
firaction.OUf .1004? .50075? .170403? Do decimals decrease or 
increase from the lefl to the right ? How is it with whole numbers? 
What is a mixed number ? How may a mixed number be written de- 
cimally ? Write five and four ten thousandths. Seventeen and three 
millionths. 

91« Since j%, j%, y^, ^yyy\y, &c., are fractions of 
equal /value (Art. 69), their equivalent decimals, .5, .50, 
.500, .5000, &c., must also be of equal valu^e. Hence, 
placing ciphers on the right of a decimal fraction^ does 
not alter its value. 

Again, -j^^ is ten times greater than j^jfj one hundred 
times greater than j^^^y and one thousand times greater 
than j-Q^jsjf (Art. 67) ; their equivalent decimals must vary 
in the same proportion. That is, 

.d is ten times greater than .05. 

.5 is one hundred times greater than .005. 

.5 is one thousand times greater than .0005, &c. 

Hence, pUicing a cipher on the left of a decimal frac* 
<ton diminishes its value tenfold. 

.0005 is ten times less than .005, one hundred times less 
than .05, and one thousand times less than .5. 

Q, What effect has placing ciphers on the right of a decimal ? Why 
is not its value changed ? Is X of the eame volIua as J^f Why f 

ffow do ,5 and .50 compare in v«.lue 1 \i Vktaip^kei >&« \\i&c^ o'sl^<^\«^ 
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of a decimal, is the value of the fraction changed ? Why f Is X lesa 
or greater than ^|^ ? Why greater ? How much greater ? Wnat are 
their equivalent oecimals? How do .5 and .05 compare in value? 
How do J^ and y^^^^ compare in value f What are their equivalent 
decimals ? How do .5 and .005 compare in value ? If one cipher be 
placed on the left of a decimal, how many times is its value diminished ? 
if two f If three I If four ? How do the following decimals compare 
with each other : .1, .01, .001, .0001, .00001 f How do the following 
decimals compare with each other inValue : .1, .10, .100, .1000, .10000 ? 



OF ADDITION OP DECIMAL FRACTIONS. 

92« Addition of Decimal Fractions is as readily per- 
formed as addition of whole numbers. The only difficulty 
consists in placing t)ie decimal point. 

Since in whole numbers units are placed under units, tens 
under tens, <Sz;c. (Art. 17), so in addiHan of decimal frac" 
Honsy tenths are placed under tenths^ hundredths under 
hundredths^ thousandths under thousandths, dzic, and the 
sum is then found as in whole numbers. 

Thus, add 12.04, 6.307 and .0765 together. 

In this example the tenths are placed operation. 
under tenths, hundredths under hun- 12.04 

dredths, dz;c., which brings the decimal 5.307 

points directly under each other, and .0765 

we then add as in whole numbers. The ""TTooT 

sum will evidently contain tenths only, 17.4235 

if only tenths are to be added ; it will 
contain tenths and hundredths^ if tenths and hundredths are 
to be added, &c. The example taken containing tenths, 
hundredths, thousandths and tens of thousandths, the sum 
must contain them also. We have then the following 

RULE. 

I. Place the numbers one under the other so thai tenths 
fall under tenths, hundredths under hundredths, &c. 

n. Add as in addition of simple numbers, pointing cff 
M nuiny decimal places from the right hand as there are 
in the number which has the greatest number oj dc 
p&ii^s among the given numbers. 
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Q, What is the only difficulty in addition of decimals ? How are 
the decimals written down ? How many decimal placed in the sum ? 
What is the rule for adding decimals ? 

EXAMPLES. 

1. Add 340.10, 1.004, .3, .0047, t(^ether. 

Ans. 341.4087. 

2. Add 7.10405, 30.04, .7632 and 104.300768 together. 

Ans. 142.208018. 

3. Add 3 tenths, 3 hundredths, 33 thousandths, 333 ten 
thousandths together. Am* .3963. 

4. Add 4 tenths, 44 hundredths, 444 thousandths, 44 tea 
thousandths, and 4 millionths. Ans* 1.268404. 

5. Add seventeen and six hundredths, thirty-seven thou- 
sand four hundred and ninety-one hundred thousandths, 129 
and 3 hundredths. Ans. 146.46491. 



SUBTRACTION OF DECIMAL FRACTIONS. 

93« In subtraction of Decimal Fractions we have to find 
the di^rence between two decimal numbers. It differs but 
little from subtraction of whole numbers. 

Let it be required to take 12.379 from 25.25. 

Placing units under units, and tens under 
tens in the entire part of the two numbers, opbbation. 
and tenths under tenths, hundredths under 25.250 
hundredths, &c., in the decimal part, we find 12.379 
there are no thousandths in the minuend un« ' 

der which to place the 9 thousandths of the 12.871 
subtrahend. But a^ placing a cipher on the — — — ^ 
right of a decimal does not chiange its value 
(Art. 91), we place a cipher in the thousandths place of the 
minuend, and then subtracting as in whole numbers, we have 
for the remainder 12.871. We have the following 

RULE. 

I. Set the less number under the greater^ placing tenths 

tinder tenths^ hundredths under huridrfidtfiSj ^c, md when 

^^ number of decimal placts is unequal m the two vxm^ 
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bersj make them equal byplaciug ciphers an the right of 
the number which has the smallest number of decimal 
places. 

II. Subtract as in whole numbers^ pointing off in the re* 
mainder as many decimal places as there are %n either of 
the gi'Oen numbers. 

Q, What is subtraction of decimals f How are the numbers set 
down f If one of Hiem has fewer number of decimal places, how may 
thej be made equal ? Does this alter the value of the decimals? Why 
not f How many decimal places are there in the remainder f What 
isthenilet 



1. From 187.126 take 39.6178. Ans. 147.6072. 

2. From 219.0769 take 137.187. Ans. 81.6899. 
8. From .631682 take .61907. Ans. 112612. 
4. From .626 take .02. Ans. .606. 

6. From 6 hundredths take 6 milllonths. Ans. .049996. 

6. From and 1 thousandth take 1 and 24 millionths. 

Ans. 6.000976. 



MULTIPLICATION OF DECIMAL FRACTIONS. 

94f Let it be required to multiply .41 by .8. 
These decimals expressed in the form of vulgar fractions 
are (Art. 88), 

AV and f^ff. 

Which fradtions, niiil1i)>BM tegether, give us (Art. 83), 

^jil5|5=^,%=.123 Ans. (Art. 88.) 

Again, multiply .4 by .002. 

.4=T^r and .002=^^^. 
Hence, .4x .002=^^x T?i\ju=TTSiyu=.0008. 

As the product is 8 ten tkousd^hs, it is necessary to 
place three ciphers on the left of the numerator 88, when the 
fraction is written decimally. 

From these explanations we deduce ibe fo\V>mti% 



S8 mvisipir of decimal rKAcnoirs. 

RULE. 

I. Multiply at in whole numhera, pointing off from the 
right hand of the product as many decimal places as there 
are in the multiplicand and multiplier together. 

II. Should there not he as many figures in the product 

as are required, place ciphers on the left to supply the c2e- 

ficiency. 

Q, What is the rale for multiplication of decimals ? How many de- 
cimal places do vou point off in the product? If the number of figures 
in the product be not equal to the number of decimal places to be 
pointed off| how da you supply the deficiency ? 

BXAXFUSS. 

1. Multiply .4 by .3. Ans. .12. 

2. Multiply .4 by .03. Ans. .012. 

3. Multiply .4 by .003. Ans. .0012. 

4. Multiply .04 by .0003. Ans, .000012. 
6. Multiply ,.1004 by .076. Ans. .0075300. 

6. Multiply 10.01 by 5.105. Ans. 51.10105. 

7. Multiply 8 and 2 thousandths by 4 millionths. 

Ans. .000032008. 

8. Multiply 325.05 by .0004. Ans. .130020. 



DIVISION OF DECIMAL FRACTIONS. 

05* Iq division of whole numbers the dividend is equal 
to the product of the divisor by the quotient. It is the same 
in Decimal Fractions. Hence, the dividend will contain as 
many decimal places as there are in the divisor and quotient 
together (Art. 94). From which we conclude, that the 
number of decimal places in the quotient will be equal to 
the excess of the number of decimal places in the dividend 
over thai in the divisor. • 

1. Divide 180 by 8.75. operation. 

In this example there being 3.75 ) 180.00 ( 48 AnM. 

no decimal places in the divi- 1500 

dend, two ciphers are placed 

on the right, which do not 3000 

change the value of the divi- SOW 

dend (Art. 91), and then di- ' 

^tdwg^ the quotient is 48. 



» » » « 
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Now, since the number of decimal places in the dividend is 
equal to that in the divisor, there will be no decimal places 
to point off in the quotient. The quotient is therefore a 
whole number. 
2. Divide 2.3421 by 2.11. 



In this example there being 
four decimal places in the 
dividend, and but two in the 
divisor, the quotient must also 
have two, which is therefore 
1,11. 



OFEBAtlON. 

2.11)2.3421 (1.11 (Am. 
211 



232 
211 



211 
211 



OFEBATION. 

2.5 ) .22875 ( .0916 Ans. 
225 



3. Divide .22876 by 2.6. 

In this example the di* 
vidend contains five places 
of decimals, and the di- 
visor one : hence the quo- 
tient must contain four. 
But there being but three 
figures in the quotient, we 
place a cipher on the lefl, 
and the correct quotient is 
.0915. 

Since the product in 
multiplication of decimals 
contains as many decimal 
places as there are in the 
multiplicand and multiplier 
together, the proof shows 
that .0915 is the true quo- 
tient. 

From these examples we have for Division of Decimal 
Fractions the following 

RULE. 

I. Divide as in whole numbers, pointing off from the 
fight of the quotient aa many decimal places as is eq^t/o^ to 
the excess of the number of decimal placets in the divwiwrvd. 
ot^er ihai ^ the divisor. 



37 
26 

126 
126 

... 

PROOF. 

.0916 
2.5 

4575 
1830 

.22875 
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II. Should the quotient not contain aa many Jigurea a» 
is equal to this excess, place ciphers on the left to supply the 
deficiency, 

III. S/iould the number of dedrrud places in the divisor 
exceed that in the dividend, pkice as m^any ciphers on the 
right of the dividend as shall make the tvhole number of 
decimal places in t^e dividend equal to that of the divisor. 
The quotient vnU then be an entire quantity. 

Q. What is the dividend equal to ? How many decimal places must 
the dividend contain f How many decimid places must the quotient 
contain? If the dividend contain tour decimal places and the divisor 
two, how many will there be in the quotient I What do you do if the 
number of figures in the Quotient is not equal to the excess of the deci- 
mal places in the dividend over the divisor ? What do vou do when 
the aivi^or contains more decimal places than the dividend ? Does 
placing ciphers on the right of the dividend change its value f What 
IS the rule for division of decimal fractiona ? 

90« When there is a remainder aller all the figures in 
the dividend have been divided, we may continue the di- 
vision by placing ciphers on the right of the dividend, re- 
garding them as constituting a part of the decimals in the 
dividend. 

Thus, to divide 1 by .8, we .3 )1.0000 ( 3.333+ 

annex 4 ciphers, regarding them 9 

as decimals. As each operation — 

gives the same remainder, the ^^ 

division may be continued in- ® 

definitely. The quotient being "TJT 

incomplete, it is written 3.333 + • ^ 

When one or more figures are 

continually repeated, the deci- ^0 

mal is called a recurring deci' 9 

mal. The quotient 3.3333 is a 

recurring decimal. 1, &c. 

Q. How may the division be continued when there is a remainder f 
When the same remainder continually occurs, what do you conclude f 
How do you indicate that the quoie^nt is incomplete f What is a re- 
curring decimal ? 

SXAXmCiKS. 

1. Divide .58875 by .75. Ana. .785. 

J^. Divide 182.5 by 2.5. Ana. 73. 

A Divide 476 by .85. A.n». ^^^- 
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4. Divide 12.75 by 3.76. Ans. 3.4, 

6. Divide 243.2 by 38. A^. 6.4. 

6. Divide 29 by .8. Ans. 36.26. 

7. Divide .0024 by .018. Ana, .1333+,^ 

8. Divide 8 by .11. Ana. .7272+. 

9. Divide 76.75 by 3.25. Ans. 23.615+. 

10. Divide .QlQpOl by .01. 4fi«. 1.0001. 

11. Divide 1 teplh by 1 miilionth. A^. 100000. 

12. Divide 25 huodredtbi by 33 ten. tbou9az^lu(9 

Aim. 75.7675+. 

Place the decimal points, correctly in the quotients of the 
following examples : 

13. Divide 320.95 by 3.5. Ans. 

14. Divide 320.095 by 3.5. Ana* 

15. Divide .32095 by 3.5. Ana, 

16. Divide .32095 by .35. Ana. 

17. Divide 3209.5 by 35. 4na., 

18. Divide 320.95 by 35. Anp. 

19. Divide 32.095 by 35. Ana. 

20. Divide 3,2095 by 35. Ana. 

21. Divide .32095 by 35. Ana. 

22. Divide .032096 by 36. Ana. 

23. Divide 32095 by 3.6. Ani. 

24. Divide 32096 by .35. Ana, 

25. Divide 32095 by .035. Ana. 

26. Divide 32096 by .0036. Ana. 

^ 97m ^e li&ve seen (Art. 62) that a fra<^ion denotes di- 
vision, and that its value is fouud by dividing the numerator 
by the denominator. Thus, 3 is equal to the quotient of 1 
by 2, but as 1 is less than 2, we annex 
a cipher to make the division possible, opebation. 

and then divide as follows : 2 in 1 we 2 ) 1.0 

cannot, but since 1 unit is equal to 10 -I. 

tenths, we can divide 10 tenths by 2, .6 

and the quotient 13 5 tenths, or .5 ; .5 
w then the value of the given fraction expieaae^ is 
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Again, I is equal to 3 divided by 4. Annexing ciphers as 
before, we find that 4 in 3 we cannot^ 
but since 8 units are equal to 30 tenths, operation* 
4 in 30 tenths goes 7 tenths times and 4 \ 3.00 

7 tenths over, but 2 tenths are equal to — - 

20 hundredths, and 4 in 20 hundredths .75 

goes 5 hundredths times and none over. 
7 tenths and 5 hundredths, or 75 hundredths, is the value 
of the given fraction expressed decimally. 

We conclude, therefore, that to express the value of any 
vulgar fraction decimally ^ we place ciphers on the right of 
the numerator^ regarding them as dec^mals^ and then divide 
by tlie numerator, pointing off as many decimal places 
from the right of the quotient as there are ciphers annexed. 
When there are not as many figures in the quotient as there 
are ciphers used^ ciphers must be prefixed to make up the 
deficiency* 

EXAMPLES. 

1. Express the fraction i decimally. Ans. .25, 

2. Reduce \ and | to decimals. 

Ans. .333+ and .1666+, 

3. Reduce W to the form of a decimal.. An#. ,0166 +• 

4. Express |f decimally. Ans* 1.0909 +. 

5. Express ^go decimally. Ans. 16.666+. 

6. Express ^^ decimally. Ans. 14.285+. 

^. What does a fraction denote? How is its value found f How 
may a vulgar fraction be expressed decimally ? How many tentha are 
there in I unit f How many hundredths f How many hundreds in 1 
tenth f How many decimals are pointed off in the quotient f If the 
number of figures m the quotient is not equal to the number of deci- 
mals to be pomted off, how do you supply the deficiency f 
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APPLICATIONS UPON DECIMAL FJIACTI0N8. 

1. Find the value of the Flour shipped from the United 
States in each of the years from 1790 to 1838 ; the numher 
of harrels shipped each year, and the average prices in Phi- 
ladelphia heing as follows: 

T^ No.ofB««i» *~gsf,?2"- '^s.Si:'- 

1790 734,033 X 5.56 -^ 4,QSB,90a88 

1791 619,681 X 5.23 «- 3;»4,734.8S 

1793 834,464.... X 5.35 »- 4,938.436.00 

1793 1,074,639 X 5.90 r^.... —6,340,370.10 

1794 846,010 XO-90 

1795 687,309 X 10.60 

1796 785,194 X 19.50 

1797 515,633 X8.91 

17W 567,558 X8.20 

1799 519,965 X9.66 

IflOO 653,0» X 9.86 

1891 1,103,444 X10.40 

1803 1,156,348 X 6.90 

1803 1,311,853 X 6.73 

1804 810,008 X 8.33 

1805 777,513 X9.79 

1806 782,734 X73) 

1807 3,349,819 X7.17 

1808 963,813 X5.69 

1809 8464M7 X6.91 

1810 798,413 X 9.37 

Mil 1,445,013... X 9.95 

1813 1,443,493 ..., X 9.83 

1813 14K0,943 X a93 

1814 193,374... X &60 

1815 888,739 X 8.71 

1816 789,053 X9.78 

1817 1,479,198 X 11.69 

U18 1,157,607 X 9.96 

1819 750,660 X 7.11 

ia» 1,177.036 X 4.78 

1881 1,096.119 X 4.78 

887.865 X 6.58 

7S6.703 X 6.88 

986,793 X 5.88 

,^ 813,906 X 5.10 

ISft 857,830 X 4.65 

1887 868«496 X 5.93 

1898 860300 X 5.60 

1890 837,385 X 6.33 

1830 1,887.434 X 4.83 

1831. 1,800.539 X5.97 

1833 864,919 X 5.78 

1833 955.768..... X5.63 

1834 835.398 X 5.17 

1835 779,396 X 5.88 

1836 505,400 X 7.99 

1837 319,719 X 937 

1838 448,161 X 7.79 
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OF COMPOUND NUMBERS. 

98* ^^ ^^1 ^^ opei'atioiis which we have explained, we 

have considered the numbers in each example as expressing 

entire or fractional parta of the same kind of unit ; that is, 

all dollars or parts of dollars ; all yards or parts of yards, 

1 ^. To those numbers which are composed of the same 

(kind of unit we have given the name of Sifhiph Numbers, 

CokpotJND Numbers are thoise which ake comjposed of 
units of difi€fr6nt kinds. 

Thus, 8 dollars 5 cents and 8 mills is a compound number. 
10 pounds 14"shil]ings and 4 pence is a compound 
number. 

Q. What kind of numbers are those upon which we have been ope- 
rating f What name was given to these numbers? W^at are compound 
numbers f Give some examples of compound numbers. 

99« Before explaining the operations used in compound 
numbers, we will first show the different kinds of units. 

In Art. 2 we have defined a tmiita be a tingle quantity 
which ia used to compare quantities of the same kind tri^ 
ea4:h other. 

Thus, were I to ask Mary bow nt^tich more ribbon she had 
in her work-basket than Ann had, she 'might apply the mid- 
dle finger of her right hand to her ribbon as oflen as it would 
contain it, and say, her ribbon was A Jltigh's ^ong/ an<j[ by 
applying the same finger to Ann's ribbon in the siame way, 
she might find that there were 2 Jingers in Ann's ribbon. 
Mary has therefore 2 fingers more ribbon than Ann has* 
In this example the middle finger of Mary's right hand was 
the vfdt by which the quantity of ribbon i|i the two ca$es 
was compared. 

Again, were I to ask John how much longer! his top-cord 
was than Henry's, he might take his pencil, and apply iii^ it 
to both cords, find that His cord contained the pencil di 
times, and Henry's contained it 5 times. John's cdrd Wbutd 
he li times the pencil loi^r than Henry's. Here the p&»^ 
IS the Witt of measure. 
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Again, find how many more chestnuts James has in his 
bag than William has in his. You might take a tin cup, 
and on measuring find that Jameses filled the cup 20 time^, 
and William's 15 times. James has 5 caps more of chestnuts 
than William, and the tin cup was the tmif of measure. 

What has been done in these three cases might be extended 
to any kinds of measure whatever. 

.Q. What has a unit been defined to be? How do you explain this 
(bv maaiiB of the ribbon*? ■ ^What .is thp umt ip this case^f In the cise 
of the top-cords what is the unit ? In the cjiestnutsf 

100« But as the iniddle fingers of all littje girls' hapds 
are not of the same length, and as measures foi" pencils aqd 
caps also vary, it is found necessary to fix by law the mag- 
nitude of the di^rent units used, in order that the measures 
jnay be uniform. 

Further, as convenience would require a small unit for 
fflnall quantities measured, and a larger unit for larger quan- 
tities, different units are used, whose magnitude correspoads 
to the quantities measured. 

The following tables coippri^e the divisions of the different 
kinds of units used in the United States. They should be 
carefully committed to memory. 

(J. Why will not the middle finger answer as a unit f How are the 
unit^ of measure made uniform f What arrangemept is made to stut 
the quantity measured 7 

lOX* Unitbd States CuRBxircT, or FsDisiifL Monet. 

E. ^f d. xtfu mills. 
10 Mills majce 1 Cent. SignGt. 1=^1 0=100= 1 000= 10000 
10 Cents " 1 Dime. Slign dl 1= 10= 100= 1000 

10 Dimes " 1 Dollar. Sign $ 1= 10= 100 

10 Dollars " 1 Eagle. Sign E. 

In this ti^ble it will be seen that there are five different 
^|9f).s of'Uni^s used in the currency of thie United: States, 
viz: J^illSf Cents, Dimes, Bollarsj and EagUs^ and that 
they increase in value in a tenfold proportion. AccountSi 
however, are kept only in dollars and center 

E 
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(?, RepcAt the United States- currency table. How many difierenl 
iiiiite are there in it f Write down the signs used to represent them. 
How many mills in 1 cent 7 How many cents in 1 dime f How many 
mills in 1 dime f How many dimes in 1 dollar f How many cents in 
1 dollar f How many mills f How many dollars in I eagle? How 
many dimes t Cents f Mills f In which of these units are accounts 
kept? 

102« English Cubrenct, oh Steeling Monet. 

£ Kb. d. Ikr. 
4 Farthings make 1 Penny. Sign D. 1=30=340=960 

13 Pence «< 1 Shilling. Sign Sh. 1= 13= 48 

80 Shillings '< 1 Pound. Sign £ 1= 4 

31 Shillings " 1 Guinea. 

This table is used in England, and was in common use in 
this country before the Revolution. It has 5 difierent units, 
viz: FarthingSj Pence^ SkillingM^ Pounds^ and Gtaneot. 
Farthings are usually written in fractional parts of pence, 
thus: 1 far.=id. ; 3 far.=|d. 

Q, Repeat the English currency table. What else is it called f What 
are the different kinds of units used f Write their ngns ? Where is this 
table used f Was it ever used in this country f How many farthings 
in 1 penny f How many pence in 1 shilling f How many farthingi m 
1 shilling? How many shillings in 1 pound? How many pence m 1 
pound f How many nrthings f How are farthings usually expressed t 
3 &rthings are equal to what ? 

103« AvoiSDUPOis Weight. 

16 drachms make 1 oanoe. Sign oe 

16 ounces ** 1 pound. Sign lb. 

98 pounds «< 1 quarter. Sign qr. 

4 quarters or 113 pounds ** 1 hundred weight. Sign cwt 

30 hundred weight «< 1 ton. Sign T. 

T. cwt. qr. lb. ot, drachms. 

1=20=80=2240=85840=573440 
1= 4= 112= 1792= 28672 
1= 28= 448= 7168 
1= 16= 256 
1= 16 
By this table heavy and coarse articles are weighed, such 
as meat, hay, groceries, and all the metals except gold and 
silver. It has tix different timto, viz : tons^ hundred weighty 
fuariers, pcundsy ounces and drachms. Although by this 
table 112 pouada constitute tbe Viundted vi^\^\^ «xid 2240 
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lbs. the ton, In the State of New York and some of the other 
States the lawful hundred weight is 100 lbs. and the ton 
2000 pounds. 

Q. Repettt avoiidupois weight. What articles are weighed by if t 
How many kinds of units in it f What are they f How many pounds 
in a quarter f In a hundred weight 1 In a ton f Write the signs on 
your slate. Do the weights in New York correspond with this tablet 
How many pounds make a ton in New York f 

104o Trot Weight. 

24 grains (gr.) make 1 pennyweight. Sign pwt. 
20 pennyweights ** 1 ounce. Sign oz. 

12 ounces ** 1 pound. Sign lb. 

IK OS. pwt. gr. 

l=:12s=240=5760 

1== 20=: 480 

1=: 24 

By this table, gold, silver, and the other precious metals 
are weighed. There are four different units in it, viz: 
pounds ounce^ pennffweight and grtiin, 

Q* Repeat Troy weight. What articles are weighed by it t How 
msny kinds of units in it ? What are they f How many grains in a 
pennyweight f How many in an ounce f How many in a oound f How 
many pennyweights in an ounce f How many in a pound f 

],05o Apothecasixs' Weight. 

20 grains make 1 scruple. Sign B 

3 scruples ^ 1 drachm. ^i^ 3 

8 drachms '* 1 ounce. Sign 3 

12 ounces *' 1 pound. Sign & 

ft 3 3 9 gr. 

1=12=96=288=5760 

1= 8= 24= 480 

1= 3= 60 

1= 20 

This weight is used hy apothecaries in compounding their 
medicines. It only differs from Troy weight in the different 
divisions of the ounce. The pound and ounce at« ^<^ vusifo 
m the two tables. When medicines are fio\d vdl\»^ o^naok?^ 
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tities, the'avoirdupois weight is used. There are 5 difierent 
units in apothecaries' weights, viz : pounds duncey drachm^ 
temple and grain, 

•Q, Repeat apothecaries* weight. How used? Doea it differ much 
fifom Troy weight t What umta are the aame in both tables f Are 
mediciDes always weiffhdd by this tablet What other table is used f 
Wlien f How many kinds m units in this table ? What are they ? 
How many ounces m a pound ? How many drachmSf How man 
scruples f How many grains f Write the signs of the units. 

106^ Cloth Measukb. 

2i inches make 1 nail. Sign n. 

4 jiails " I <^i|arter. Sig^,q, 
4 quarters '* 1 yard. Sign yd. 

y4 9. 41. to. 

1 ;« 4 c? 1^ = 86 
I *= 4 = 9 
1 = 2i 

By this measure dry goods are sold in the United States. 
'the English, French^ and Flemish measures difier from 
these, and are used in the measurement of dry goods im- 
ported from these countries. There are three quarters in 
ike FlemUk eUyb quarters in the English e|2, and 6 quar* 
ters in the French elL In the United States doth inea^ure 
there are 4 units : yardy quarter^ nail and inch. 

Q. Repeat cloth measure. For what purpose used ? Do we import 
by this measuiet How maay quarters in the Flepush ell? In the 
Ensli^ ell f In the French! How miMiy kinds of unit in United States 
cloth measure? What are they f How many quarters in a yard f How 
many naUs m 4 yard f How many inches I Wri$e , the signs. 

107« Lo^G Measube. 

3 barleycorns make 1 inch. Sign in. 

12 inches ** 1 foot Sign ft 

3 feet •** 1 yard. Sign yd. 

5^ yards ^' 1 rod, perch or pole. Sign r. or p. 

40 rods *< 1 furlong. Sign f. 

8. furlongs *^ 1 mile. I^gn nu 

3 miles ** 1 league. Sign L. 

'degiBea . ** The c\iQ\ii;fif«i«iv.c« c^ ^^ «u^« 
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m. t r. orp« yd. ft. in. 

1=8=320=1760 =5280 =63360 
1= 40= 220 = 660 = 7920 
1= 6i= 16i= 198 
1 = 3 = 36 
1 = 12 
By this table distances are measured. The units ate 
degree, league, mile, furlong, rod, yard, foot, inch ajii 
barleycorn. 




units 

mapy yards in a i9d or pole f now many feet ? Write down the 

Bigns. 

108« Lxsoi on SauABH Measusb. 

144 square inches make 1 square foot. Sign sq, fl« 

9 square feet •• 1 square yard. Sign sq. yd. 

SO} square yards " 1 square pole. Sign P. 

40 square poles " 1 rood. Sign R. 

4 roods ** 1 acre. Sign A. 

640 acres ** 1 square mile. Sign M. 

A; R. p. tq^yd. sq.ft. sq.in. 

1=4=160=4840 =43660 =6272640 
1= 40=1210 =10890 =1568160 
1= 30 J = 272i= 39204 
1 = 9 = 1296 
1 = 144 
This table is used in measuring the content of ground or 
of any plane surface. A square foot is a square the sides 
of which are 1 foot in length ; a square yard is a square the 
sides of which are 1 yard or 3 feet in length, 6cc, In mea- 
suring land, surveyors generally used an iron chain 66 feet 
in length, composed of 100 links, each link being 7.92 inches 
in length ; 10 square chains make 1 acre. But their mea- 
sures are reduced to those used in the above table. This 
table consists of the following units : 8quare mile, acre, rood, 
square pole, square yard, square foot, square inch. 

Q, Repeat land measure. For what pnrpose used f What i6 n 
aquare foot? A square yard? Square rod? Square milet Wbnl. 
measure do earveyon use in measuring landl Hovr taviv^ \^qX\t^^^ 
mirvejror's chain 1 How msny links in it t "WVial \& x\L«\eik^ ^i «m^ 
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link t It the content of ground jg^nerall^ estimated in chaios or in tiis 
land meaanre f What are the units used in land measure ? How many 
acres in a square mile ? How many roods in an acre f How many 
square poles in an acre 7 How many square yards ? Write the Offoa, 
How many square chams make 1 acre ? 

109« Solid ok Cubic MsAstTHS. 

1728 cubic inches make 1 cubic foot. 

27 cubic feet " 1 cubic yard. * 

40 cubic feet of round or 60 > „ - 

cubic feet of hewn timber J ^^' 

128 cubic feet " 1 cord of wood. 

42 cubic feet '* 1 ton of shipping. 

By this table the solid contents of bodies are determined, 
as stone, timber, earth, boxes of goods, 6ec A ctibic inch 
is a solid with square faces, the sides of which are 1 inch in 
length. A cubic foot is a solid with square faces, the sides 
of which are 1 foot in length, &c. The solid content of a 
body is ascertained by measuring its length, breadth, and 
thickness, and multiplying these measures together. Thus, 
a cubic foot being a solid which is 12 inches long, 12«inches 
broad, and 12 inches thick, its solid content isl2xl2xl2 
=±1728 cubic inches, as in the table. And a cubic yard 
being a solid which measures 3 feet in each direction, its 
solid content will be3xdxd=27 cubic feet. If a box of 
dry goods measured 4 feet long, 2 feet broad, and 8 feet 
thick, its solid content would be found by multiplying these 
measures together — thus, 4x 2 x 3=24 cubic feet, A cord 
of woopt measures 4 feet in depth, 4 feet in height, and 8 feet 
in width, and its solid content is4X4X8=128 cubic feet. 
The units in cubic measure are, ton, cord, cubic yard, cubic 
foot, and cubic inch, 

Q. Repeat cuhic measure. For what purpose nsedf What is a 
cubic inch ? ^ Cubic foot ? Cubic yard f How is the solid content of a 
body ascertuned f How many cubic inches does a cubic foot contain t 
Why 1 How many cubic feet does a cubic yard contain f Why f How 
would you ascertam the solid content of a box of goods ? What would 
be the solid content of a box whose measures were 5 feet, 3 feet, and 8 
feet f 8 yards, 9 yards, and 10 yards ? What are the measures of a cord 
Af wood f How many cubic feet in a cord of wood f Why f What are 

e units in cubic measure ? 
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llO* LtatTXD Mbasvbb. 

4 gills make 1 pint. Sign pt. 

2 pints " 1 quart. Sign qt. 

4 quarts « 1 gallon. Sign gl. 

81 i gallons " 1 barrel. Sign hhh 

2 barrels " 1 hogshead. 8^ hhd. 

2 hogsheads " 1 pipe. Sign p. 

2 pipes « 1 tun. Sign T* 

T. p. hbd. bbl. gl. qt. pt. gilli. 

l=2=4r=8=252 ==1008=2016=8064 

1=2=4=126 = 504=1008=4032 

1=2= 63 = 252= 504=2016 

1= 31i= 126= 252=1008 

1 = 4= 8= 32 

1= 2= 8 

1= 4 

This measure is used for measuring liquids. The gallon 
contains 231 cubic inches. The units in this table are, tun, 
pipe, hogsheadf barrel, gallon, quart, pint and gilL 

Q, Repeat liquid measure. How many cubic inches does the gallon 
contain ? What are the units in this table f How many galloi^ in a 
barrel ? In a hogshead ? In a jNpe ff In a tun t Write the signs. 

Ill 9 DsT Measure. 

2 pints make 1 quart. Sign qt. . 

4 quarts '' 1 gallon. Sign gl. 

2 gallons ** 1 peck. Sign pk. 

4 pecks ^* 1 bushel. Sign bu. 

bu. pk. gl. qt. pt. 

1 = 4 = 8 = 32 = 64 

1 = 2= 8 = 16 

1=4=8 

1=2 

g By this table grain, fruits, roots, salt and coal, &;c., are 

•d measured. Coal is sold in some of the States by the ton 

ce weight, and also by the chaldron, which contains 36 bushels. 

The bushel in common use in the United States is the Eo^- 
hsh bushel, and measures 18| inches m dianv^V&t^Bw'GLVNSk^ 
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inches deep. A bushel of this size contains 2150.42 cubic 
inches ; and the gallon, which is i of the bushel, contains 
268| cubic inches. A barrel of flour contains 196 lbs. ; the 
barrel for measuring unshelled corn 5 bushels. The units 
in this table are, btishel, peck, gallon, quart and pint. 

Q, Repeat dry measare. For what purposes used ? How is coal 
measured? Wmit bushel is used in the Upited States f What are its 
dimensioDS f What are the cubic coiitents of the dry bushel t Of the 
dnr gallon f What units in this table f What signs / How much does 
a barrel of flour weigh t How many bushels in a com barrel t 

112. TlHB. 

60 seconds make 1 minute. jS^t^ ro. 

60 minutes ^* 1 hour. . Sign h. 

24 hours ** 1 day. Sign d. 

7 days " . 1 week. Sign w. 

4 weeks "1 month. Sign mo. 

12 calendar, or 13 lunar or 



'■\ 



tabular months, 1 day, ^ " 1 common year Sign yr. 
& 6 hours, or 365 days 

yr. w. d. h. m. a. 

13=52=: 365i=: 8766=525060=31557600 
1= 7 = 168= 10080= 604800 
1 = 24= 1440= 66400 
1= 60= 3600 • 
1= 60 

The calendar noonths are, 1. January, which has 31 days ; 
2. February, 28 days ; 3. March, 31 days ; 4. April, 30 
days; 5. May, 81 days; 6. June, 30 days; 7^ July, 31 
days; 8. August, 31 days.; 9. September, 30 days; 10. 
October, 31 days; 11. November, 30 days; 12. December, 
31 days ; in all, ^65 days. .. As the common year contains 
365i days, 1 day is added to February every 4th year, 
which makes up the deficiency in the calendar year. The 
units are, year, month,week, day, hour, ndmUe and second. 

Q, R^at the table lor time. What ar^ the calendar months f How 
many days in each f Do the calendar and common year correspond f 
What difference t How is the difference made up f What are the units 
in this table? Howmanj^daysinaweekf How many dbya in a coia- 
jaaDy0srt What anits in this tablet 
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11 3* ClBCULAH MfiAStTBE. 

60 seconds sign " make 1 minute. Sign ''• 

60 minutes . '' 1 degree* Sign ^. 

30 degrees " 1 sign. Sign S. 

12 signs or 360 degrees *^ ]t circumferenceof a circle. Sign cir. 

Cir. S. *> ' '' 

1 i=: i2 f= 360= 21 600= 1296600 

1= 30= 1800= 108000 
1= 60= 3600 
1= 60 

By this measure the arcs of circles are measured. It Is 
used in Astrmiomy and Geography, The distances and 
motions of the heavenly bodies in astronomy being mea- 
sured by arcs of circles, and the distances between places 
on the surface of the earth by their latitude and longitude, 
whicli are estimated on the arcs of circles. The units in this 
table are drcun^erence^ sign, degree, minute and second. 

Q. Repeat drcnlar meaBore. For what parposes uaed f How is it 
oaed in astronomy f In geography f What units in this table f Haw 
many degrees in a circumference t 

114« MrsCBLLANEOUS TaBLES. 

(1) 12 things make 1 dozen. Sign doz. 

12 do2en '' I grosd. Sign gio. 

12 gross << 1 great gross. SigHg. gro. 

G, gro. gro. doz. things. 

1 = 12 = 144 = 1728 

1 = 12 = 144 

1 = 12 

20 things make 1 score. 

24 sheets of paper '' 1 quire. 
20 quires " 1 ream. 

(3) A folio book has each 

sheet folded in 2 leaves, which make 4 pages. 



A quarto or 4to book 
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Q. How many dungs make a dozen f How many doxen a groea t 
How many g^rooB a great fiToss f How many things m a gross f How 
many thmgs m a score f Bow manv sheets of paper in a quire t How 
many quires in a ream t How is a folio book foldfed f What is a quarto 
book f An Svo f A 12mo f An 18mo f How many pages on a sheet 
wheninldUot Whenin4tot WheninSvof Wheninl2mor When 
in 18mo t 



OF REDUCTION OF COMPOUND NUMBERS. 

U5# '^^ prepare Compound Numbers f<»r the Tarious 
operations of arithmetic, it is often necessary that they should 
undergo certain reductions. 

Reduction of Campoimd Numbers consists in changing 
the kind of unit in which the numbers are express^ without 
altering their value. 

Thus, 20 dollars and 15 cents are expressed in terms of 
different units, viz. dollars and cents ; but since 1 dollar 
contains 100 cents (Art. 101), 20 dollars contain 20 X 100 
=2000 cent^. Hence, 20 dollars and 15 cents will be 
equal to 2000 cents + 15 cents = 2015 cents. Here the 
given numbers have been expressed in terms of the same 
unit without their value being altered, and this has been 
done by reducing the dollars to their equivalent value in 
terms of a Unoer unit, viz. cents. 

Again, since 20 shillings make 1 pound (Art. 102), 30 
shillings are equal to |^ pounds, or 1 pound and 10 shillings. 
Here the shillings have been expresseid in terms of a higher 
unit and shillings. 

Hence, Reduction of Compound Numbers may be effected 
in two ways, 

I. By changing their value from a higher to a lower 
unit, called Reduction Descending, 

n. By ehan^ng their value from a lower to a higher 
unitf called Reduction Ascending. 

Q. For what purposes are reductions necessary in compound num- 
bers f In what does reduction of compound numbers consist ? In how 
many ways may the reduction be effected ? What are they f What is 
reduction ascending ? Descending? When 20 dollars and 15 cents are 
expressed in cents, will it be reduction ascending or descending ? How 
many cents in 20 dollars and 15 cents f When 30 shillings are expressed 

In pounds and BbillingB, will it be reduction ascending or descending f 

JSbir many, pounds and shillings in 30 B\u\)uig^ t 
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Of Reduction Descending. 

HO* Ii^ Reduction Descending the value of the num- 
bers is changed from a higher to a lower unit. 
Thus, reduce 10 pounds 5 shillings to shillings. 

Since 20 shillings make 1 pound opeeation. 

(Art, 102), by multiplying 10 pounds 1® pounds, 

by 20, we bring all the pounds to ^^ 

shillings ; and then adding in the 6 "^^ shillings 

shillings, we reduce the 10 pounds 5 shillines' 

and 5 shillings to their equivalent ^ ' 

value, 205 shillings. 205 shillings. 

If it had been required to bring the given number to 
pence, since 12 pence make 1 shilling, (art. 102), the num- 
ber of pence in 205 shillings will be equal to 205 X 12=2460 
pence. 

Hence, for reduction descending we have the following 

RULE. 

Multiply the number expressed in terms of the highest unii^ 
by as mcmy of the next lower unit as make \ of the higher; 
and to this product add the number belonging to the lower 
unit. Proceed in this way through aU the different units to 
the lowest, — the last sum unU be the required number, 

Q. What 18 reduction descending f What is the rule f 

117« United States Currency or Federal Money. 

Reduce 8110, 09 cts. and 9 mills to mills. 

operation. 

In this example we multiply the 110 dollars, 

number expressed in terms of the 100 

highest unit, which is 110 dollars, "777^ 

by 100, the number of cents in 1 *^"^ ^°t»- 

dollar, and to this product add the ^1. ^®°^' 

number of cents, 99. This gives uqOO cents, 

us 11099 cents. Multiplying again iq 

by 10, the number of mills in 1 cent, 

and to this product adding in the 9 110990 mills, 

mills, the given number contains ^ m\\W 

110999 jnfii5. "Tr::;::::;^ vv 
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Note, — Since the units in the United States currency in- 
crease in value in a tenfold ratio, it is evident that eagles 
may be converted into dollars by annexing 1 cipher ; into 
dimes by annexing. 2 ; into cents 3 ; and into mills 4 ciphers ; 
and that dollars are changed into cents by annexing 2 ciphers, 
and into mills 3. 

Thus, 5 eagles=$50=500 d.=5000 cts.=:50000 mills. 
5 doliars=dOO cent8=500a niills. 

EXAMPLES. 

1. Reduce 15 eagles, $5 and 10 cts. to mills. 

Ans. 15510Q m^. 

2. Reduce 8325, 25 cents, 4 mills, to mills. 

Ans. 825254 mills. 

3. Reduce $89, 4 mills^ to tniHs. Ads. 89004 mills. 

4. Reduce $750, 99 cents, to cents. Ans. 75099 cents; 

5. Reduce 1000 eagles to cents, and then to mills. 

6. How many cents in $1000 and 10 cents? 

Q. Repeat the United States currency table. How do the umts in- 
crease in value in this table ? How then may eagles be brought to 
dollars! To dimes? To cents! To mills f How may dollars be brought 
to cents ! To mills ! 

11 8« English Currency or Sterling Money. 

Reduce £5 17«. 6(2. to pence. operation. 

Here we multiply the £5 hy 20 £5 17». <dd. 
to bring them to shillings, and add ^^ 

in mentally the 17 shillings. Multi- "TTI . .,,. 

plying now by 12, and adding in ^J^ smiftBgs. 

mentally the 6 pence, 1410 pence is 

the result 1410 pence. 

EXAMPLES. 

1. Reduce £100 to pence. Ans. 24000 pence. 

2. Reduce £1234 15«. 7d. to farthings. 

Ans. 1185388 farthings. 

3. Reduce £l 0^. 7id. to farthings. 

Ans. 990 farthingsw 

4. Reduce £1 10«. to shillings. Ans. 30 shillings. 

5. Reduce 100 guineas to farthings. 

Ans. 100800 farthings. 
^« Reduce 12s» 6d, to pence. Ans. 150 penoe. 

^< X£peiit EogUah cunency tabid K^aX. \^. 
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119. 



AvoiRDVFOis Weight. 



Reduce 15 tons, 8 cwt. 2 qrs. 12 lbs. 8 oz. 7 drs. to 
drachms. 



In this exano^e we mul- 
tiply the 15 tcms by 20 to 
bring them to cwt. and add 
in the 8 (Art. 1Q3), then by 
4, and add, in.tfae 2 qr., then 
by 28, and add in the 12 
lb., then by 16, and add in 
the 8t)K., then by 16, and 
add in the 7 drachms. Tlie 
result will express the num- 
ber of drachms in the given 
numbers. 



OPERATION. 
T. cwt. qr. lb. oz. dr. 



15 8 2 12 
20 

308 cwt. 
4 



8 7 



1234 qrs. 
28 



34564 lbs. 
16 



553032 oz. 
16 



8848519 dr. 



1. Reduce 35 tons, 17 cwt. 1 qr. 23 lb. 7 oz. 18 dr. to drs. 

AP3. 20571005 drachms. 

2. Reduce 15 tons, 4 cwt. 14 lbs. to pounds. 

: - 'Ans. . 

3. Reduce 20 lb. 6 oz. 3 dr. to drachms. 

Ans. 
>4. Reduce 2 cwt. 4 oz. 3 dr..io draobms. 

A08. 

5. Reduce 3 cwt; 12 lbs. 1 oz. tooundes. 

Ans. 

6. Reduce 16 lb. 11 oz. to drachms. 

Ans. 

7. Reduce 11 oz^ 15 drs. to drachms. 

Ans. 

8. Reduce 15 oz. to drachms. Ans. 

Q. Repeat avoirdupois weight (Art. 103). What do you miiUi^Ut h^ 
to bring tone to cwt. t To qrs. f To Iba. % To ox. 1 T<i ^\ A 
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120. 



Troy Weight. 



Reduce 15 lbs. 3 oz. 2 pwts. 7 gr. to grains. 



In this example we multiply 
the 15 lb. by 12 to bring them 
to oz. (Art. 104), and add in the 
3 oz., then multiply by 20 to 
bring the whole to pwts., and 
add in the 2 pwts., then multiply 
by 24, and add in the 7 grains, 
and the result is the number of 
grains in the given number. 

EXAMPLXS. 



OPERATION. 
lbs. oz. pwt. gr. 
15 3 2 7 

12 

183 oz. 
20 



3662 pwt. 
24 



87895 grains. 



1. Reduce 25 lbs. oz. 15 pwt. 16 gr. to grains. 

Ans. 144376 grains. 

2. Reduce 16 lbs. 11 dz. to ounces. Ans. 

3. Reduce 10 lbs. to grains. Ans. 

4. Reduce 7 oz. 12 pwt. to pwt. Ans. 

Q. Repeat Troy weight (Art. lOi). By what do you multiply to bring 
lba.tooz.f Topwtr Togr.f 



121. 



Apothecaries' Weight. 



Reduce 5 &, 7 S) 4 5) 2 9, 11 gr. to grains. 



In this example we multiply 
the 5 lb. by 12 to reduce them to 
ounces (Art. 105), and add in 
the 7 ounces ; we then multiply 
by 8 to bring this result to 
drachms, and add in the 4 
drachms ; we then multiply by 3 
to obtain scruples, and add in the 
2 scruples; and finally by 20, 
and add in the 11 to produce 

rains. 



operation. 
* 5 5 ^ gr. 
5 7 4 2 11 
12 

67 ounces. 
8 



540 drachms. 
3 



1622 scruples. 
20 



^^\ %mi». 



OOMPOIIMB NUHBSRS. 



ido 



EXAMPLES. 

1. Reduce 15 ft, J, 5 5, to drachms. Ans. 1445 drachms. 

2. Reduce 6 &, 3 1» 2 5, 1 9, to scruples. 

Ans. 

3. Reduce 8 ft, 1 S> ^ ?9 to drachms. Ans. 

Q. Repeat Apothecaries' weight (Art 105). How do you reduce 
pounde to ounces t To drachms f To scruples t To grains t 

122* Cloth Mkasusb. 

Reduce 12 yds. 2 qrs. 3 na. to nails. 

We reduce the 12 yards to 
quarters by multiplying by 4 
(Art. 106), and add in the 2 
quarters ; then to nails by mul- 
tiplying by 4, and adding in the 
3 nails. 

EXAMPLES. 

1. Reduce 26 yds. 3 qrs. to nails. 

2. Reduce 120 yds. to qrs. 

3. Reduce 15 yds. qrs. 2 na. to inches. 



OFEBATZOIT. 

▼ds. qrs. n^. 
12 2 3 

4 

50 quarters. 
4 

203 nails. 

Ans. 412 nails. 

Ans. 

Ans. 



Q. Repeat cloth measure (Art. 106). How are yards reduced to 
quarters? To nails? How many nails in 5 yards f How many inches 
in 1 yard f 

123* Lono Measure. 

Reduce 20 m. 3 fur. 20 R. 3 yds. to feet. 

OPERATION. 



In this example we multiply 
the 20 miles by 8 to bring them 
to furlongs (Art. 107), and add 
in the 3 Airlongs ; then multiply 
by 40 to obtain rods, and add in 
the 20 rods ; then by 5i to re- 
duce the result to yards, and add 
in the 3 yards ; and finally by 3 
to obtain ^t. 



m. 

20 

8 



iiir. 
3 



R. 
20 



yds. 
3 



163 furlongs. 
40 



6540 rods. 
5i 



35973 yards« 



10791^ t«eX, 
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1. Reduce 365 miles to inches. Ans. 9312^480 mofaes.^ 

2. Reduce 27 yds. 2 ft. to barley corngi. . . , , 

Ans. 

3. Reduce 35 rds. 10 yds. ^. 3, in. to \ncbes. 

Ans. 

Q. Repeat lone measure (Art 107). :IIpw,^ milep le^ui^d to f#etf 
How are rods reduced to inclies f How are yaros reduced to ^t f To 
inchest 

i24« Land ok SaiTABE Measure. 
Reduce 12 M. 20 A. 2 R.tor square yatds. 

OPEKATIOir. 

M. A. R. 
12 20 2 

640 

To bring the 12 miles i?:^ acres, 

to acres we multiply by ••vv^^.x^b. 

640 (Art. 108), and add in 

the 20 acres ; then multi- 308O2 roods, 

ply by 4 ; then by 40 and 40 

by 30i to bring the whole 

to square yards. 1232080 square polej^. 

8p^ 

37270420 square yards. 

EXAMPLES. 

1. Reduce 24 A. 3 R. 35 P. to squc^re yards. 

Ans. 1!?0848 yds. 

2. Reduce 100 M. 7 A. R. 20 P. to sqpare rods. 

Ans. 

3. Reduce 177 acres to square inches, Ans. 

Q. Re;>eat land measure. How are miles reduced to square iadiM t 
Sow are acres reduced to square iuchea t 
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125« Solid oh Cubic Measure. 

Reduce 14 tons of round timber to cubic inches. 



Since. 40 cubic feet of round tim^ 
ber make 1 ton (Art. 109), we mul- 
tiply the 14 by 40, and afterwards 
multiplyingthis product by 1728» we 
reduce the w4iote to cubic inehesb 



tMNBBATIOir. 

T. 
14 
40 

560 cubic feet. 
It28 



967680 cubic inches. 



KXAHF&BS. 

t 

1. Reduce 27 cords of wood to cubic feet. Ans. 3456 

2. How SMHiy cubic i&ctes in 4t co<ds 5 ctabic feet of wood 1 

Ans. 

3. How aiany cubic inches in 200 tons shipping? 

Ans. 

4. How many cubic inches in 40 cubic yards luad 12 cubic 

feet? Ans, 

Q. Repeat cubic measure (Art. 109). 13hw are tons reduced to cubic 
incbes f How are. shipping tons reduced to cubic incheB f How do you 
find the number of cubic feet in a oord of wood! 



136« LiauiD Mbasvsk. 

Redocie 4 Iftms to gallons. 



By Art. 110, i pipes make 1 
tun ; we then multiply the 4 by 2 ; 
then tins result by 2 again to loing 
it to hotheads ; then by 2 again 
to bring hogsheads to barrels ; and 
finally by 31 i to reduce this result 
to gallOBs* 



0PEBATI09. 

T. 
4 
2 

8 pipes. 
2 

16 hogsheads. 
2 

32 barrds. 



Xna. 10^^ ^>^oxv^, 
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EXAMPLES. 

1. Reduce 12 pipes, 1 hhd. bbls. 14 galls, to pints. 

Ads. 12712. 

2. Reduce 3 hhds. 4 galls, to quarts. Ans. 

3. Reduce 17 bbls. 4 quarts to gills. Ans. 

Q. Repeat liquid measure (Art 110). How would yon find the num- 
ber of gallonB in a tun t The nnmbcor of pints in a hogdtoad f In ii 
barrel? 

12 7e 1^7 MeasUSB. 

Reduce 16 bushels, 2 pecks, 1 gallon, to quarts. 

OPERATION, 
bttih. peek fsU. 
16 2* 1 

In this example we multiply ^ 

the 16 bushels by 4 to bring 66^ necks 
them to pecks (Art. Ill), and g ' 

add in the 2 pecks ; then multi- ^ 

ply by 2 and by 4 to reduce the 133 gallons, 
whole to quarts. 4 

632 quarts. 



1. Reduce 17 bushels, 2 pecks, and 8 quarts, to pints. 

Ans. 1126 

2. Reduce 40 bush. 1 gal. to quarts. Ans. 

3. Reduce 27 chaldrons and 4 bushels of coals to pecks. 

Ans. 

O. Repeat dry measure (Art. 111). How are bushels redootd to 
pecks t To galions t To quarts f To pints t How is a chaldron of 
cotl r^doced to pecks t 
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128. Time. 

Reduce 250 days, 5 hours, 13 minutes, to seconds. 



In this example we multiply 
the 250 days by 24 to bring 
them to hours (Art. 112); this 
result by 60 to bring it to mi« 
nutes ; and then by 60 to bring 
the whole to seconds. 



OPERATION, 
dayt. bn, in* 

250 5 13 
24 



6005 hours. 
60 



360313 minutes. 
60 



21618780 seconds. 



EXAMPLES. 



Ans. 7358400 
Ans. 



1. Reduce 14 years to minutes. 

2. Reduce 50 weeks 6 days to hours. 

3. Reduce 11 months, 3 weeks, 5 days, 3 

hours, to seconds. Ans. 

■ Q. Repeat the table for time (Art. 112). How are months reduced 
to hours t To seconds t 

ISO* CiRcuLAS Measure. 

Reduce 40° 3' 27" to seconds. 



Here we multiply by 60 to 
obtain minutes, and then by 
60 to reduce to seconds (Art. 
113). 



examples. 

1. Reduce 360<> to seconds. 

2. Reduce 14° 0' 34" to seconds. 

3. Reduce 118° 1' to minutes. 



OPERATION. 

40° 3' 27" 
60 



2403 
60 



144207 seconds. 



Ans. 1296000 

Ans. 

Ans. 



Q, Repeat circular measure (Art. 113). How «xq ^e^Q«%x«^»R^v^ 
Becoabf 
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Beduction Ascending. 

130* InReducHonJlscending the valtie of the numbers 
is changed from a lower to a higher unit. 

Thus, reduce 4135 farthings to pounds tfterUiig. 

Since 4 farthings make 1 
penny, if w^ divide 4185 far- operation. 

things by 4, the quotient will 4 ) 41^5 farthidgs* 
be the number of pence whioh 



*r> 



they contain. They contain ^^ ) 1033 — 3 far. left. 

1033 pence and 8 farthings o n \ q a i i a 

T\- • .• 4.1 ° 2,0 ) 8,6 — 1 penny left, 

over. Dividmg now the pence ' ^ \ ^ ^ 

by 12, we shall have the pum« 4 6 ah, left. 

ber of shillings in 1033 pence, 

since 12 pence make 1 shil- Ans. £4 Qs. lid. 

ling. There are 86 shillings 

and 1 penny over. Dividing now the shillings by 20, we 

find the number of pounds in 86 shillings, since 20 shillings 

make 1 pound. There are 4 pounds and 6 shillings over. 

There are therefore £4 6s. l^d. in 4135 farthings. 

As the same reasoning will equally apply to numbers ex- 
pressed in terms of any kind of unit, we hfl^ye for reduction 
ascending the following 

RULI3. 

Divide the given number by as many ofitsunUs as make 
\ of the next higher unit. Continue to divide each succes" 
sive quotient by the number of units of the lower in the next, 
higher unit^ the last quotient wiU be the answer. Should 
there be remainders, they must be set aside and connected 
unth the last quotient. 

Q, What is reduction ascending f How are farthings brought to pence f 
How are pence brought to shiifings? How are shillings brought to 
pounds ? What is the rule for reduction ascending t 
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131 • United States Citrrency or Federal Monet. 

Redu<;» 27549 mills to dollaiB. 

Since 10 mifls make 1 
cent, by dividing 27548 by oPBaATOOit. 

10, the quotienl will be 1,0 ) 2754,3 mills, 

cents : there are 2754 cents , ^^TITTT' « .» 

and 3 mills over. Dividing ^y^^ ) ^^,54 — 8 mills over. 

this quotient by 100, ««ce 37 _ 54 ^^^ ^^^ 

100 cents make 1 dollar, 

we find the number of dol- Ana. $27 54 cts, 3 m. 

lars. There are 27 dollars 

and 54 cents over. The answer is 827, 54 cts. 8 m. 

Note. Since in United States currency the divisors are 10, 
100, &c., the quotient may be at once obtained as in like 
divisions of simple numbers (Art. 54), by cutting off from 
the right one figure to reduce mills to cents, two figures (o re- 
duce qents to dollars, &c. 

EXAMPLES. 

1. Reduce 17547 mills to dimes. Ans, 175 d. 4 cts. 7 m* 

2. Reduce 2754 cents to eagles. Ans. E 2 tl7 54 cts* 
8. Reduce 145430 cents to dollars. Aas. 81454 80 cts. 
4. Reduce 100400 mllb to dollars. Ans. SlOO 40 cts. 

Q. Repeat United States currency table (Art. 101). How niay miUii 
be at once reduoed to cents f Cents to dollars f Qow m^ doflfoe in 
100 cents f How many ei^gles in 100 dollars I 

132* English CuBBENCY OR Sterlino Money. 

Reduce 13476 pence to pounds sterling. 

Dividing the pence by 12 to bring them to iBhillings, and 
the shillings by 20 to bring them to pounds, the result is 
£56 Ss. Od. 

OFERATIOItp 

12 ) 13476 
2,0)112,3 

56. Z ko^ ^SA ^%. ^. 
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1. Reduce 17463 farthings to pounds. Ans. £18 3^. 9|df. 

2. Reduce 3046 shillings to pounds. Ans. 

3. Reduce 1764 farthings to shillings. Ans. 

. Q. Repeat English currency table. How are fiffthings brought to 
pence f Fence to ehillingB f Shillings to poands t 

133* Avoirdupois Wbioht. 

Reduce 7654304 drachms to tons. 

We first divide the 

drachms by 16 to re- operation. 

duce them to ounces, le ) 7654304 drachms, 

since 16 drachms make ■ 

1 ounce (Art. 103); 16)478394 

then this result by 16 ^ 

again to lt)ring the 28 ) 29899 — 10 ounces left. 

ounces to pounds ; then . x , ^v^^ no j i a 

the pounds by 28 to ^ )2^ - 23 pounds left. 

bring them to quarters ; 2,0 ) 26,6 — 3 quarters left. 

the quarters by 4 to 

bring them to hundred 13. -— 6 cwt. left, 
weight; and the hun- 
dred weight by 20 to Ans.13T.6cwt.3qr.231b.10oz. 
get tons. 

Since 16=4 X 4 and 28=7 X 4, the divisions might have 
been simplified by dividing by the factors which compose 
these numbers. 

EXAMPI«ES. 

1. Reduce 103460 ounces to 

hundred weight. Ans. 57 cwt. 2 qr. 26 lb. 1 oz. 

2. Reduce 5043720 drachms 

to tons. Ans. 

3. Reduce 14767 pounds to 

tons. Ans. 

Q. Repeat avoirdupois weight. How are drachms brought to ounces f 
Oancea to pounds f Pounds to quarters f Quarters to hundred weight f 
HvkDdred weight to tons f How may the ^nmoin be simpUfied when 
^ diyiB<^8 ate 16 and 28 f 
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134« Trot Wmoht. 

Reduce 6049 grains to pounds. 
The grains are brought to 



pennyweights by dividing by 
24 or by 6 and 4, since 6x 4 
=24; the pennyweights are 
reduced to ounces by dividing 
by 20, and the ounces to 
pounds by dividing by 12 
(Art. 104). 



OPBSATIOIf • 

24 ) 6049 grains. 
2,0) 26,2-1 grain left. 
12 ) 12 —12 pwt. left. 



Ana. 1 lb. oz. 12 pwt. 1 gr. 

BXAKTLBS. 

1. Reduce 23465 grains to pounds. 

Ans. 4 lb. oz. 17 pwt. 17 gr. 

2. Reduce 10876 pennyweights to pounds. 

Ans. 

3. Reduce 10364 grains to pounds. 

Ans. 

Q. Rei)eat Troy weight. How are grains brought to pennyweights f 
Pennyweights to ounces f Ounces to pounds t 

135* Apothsoasies' Wbioht. 

Reduce 34769 grains to pounds. 

OFBSATXON. 

2,0 ) 3476,9 grains. 



We divide the grains by 20 
to bring them to scruples ; the 
scruples by 3 to bring them to 
drachms; the drachms by 8 
to bring them to ounces; and 
the ounces by 12 to bring 
them to pounds (Art. 105). 



8 ) 1738-9 ^. left. 
8)579-1 scruple left. 
12 ) 72-3 drachms left. 



Ans. 6JI OS 95 IB 9 gr. 
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BXAMFLES. 

1. Reduce 5046 drachms to pounds. Ans. 52lb 6$ tS 

2. Reduce 16134 scruples to poundsb Ahi. 

3. Reduce 404d7^ grains to pounds. Ans. 

' Q. Re{»ett apoth^ctfies* #eiffht. Hoirare gndBS brought to som^ 
pies t Scruples to-dnduns t Dradttns to ovnoes I Ounces to pmuidet 

].36« Cloth Mbasuks. 

Reduce 140§ nails to yards» 

OPBSATIOir* 

We divide the nate by 4 to 4 ) 1409 nails. 

bring them to quarters, and 4)352—1 na. left 

the quarters by 4 to bring _- 

them to yards (Art 106). 88 

Ans. 88. yd. qiu I luu 

EXAKPLB6. 

1. Reduce 304 quarters to yards. Ans. 76 yards. 

2^ Reduce 1093 nails to yards. Ans. 

3. How many ells English and Flemish in 890 nails? 

Ans. 

Q. Repeat cloth iiieiBiir& Rowan oaiislvoaBht to quarteiftf <|tiar« 
tetB to yards f Quarters to ells English f To ells Flemish t 

137e ' LoiTO Measitbe. 

Reduce 1764^ harleycornsilo irards. 

Wedirick-tho blirl^coms' ovBBAnoN. 

by 8 to bring them to inches ; zy 1T643 barieycovas. 

the frches by 12 to bring them -....^^^ 

to feet^ and. the feet, by 3 to 12 )lia8I 

bring them to yards. Had it " ^ " . . ^ 

been required to bring the 3 >49Q-1 iq, left. 

yards to rods, we should have ^ />q •■ a i^ 

todlvftle1^»,^ce:8i yards ^^"^"^ ^ *^- 

make 1 rod. To make this Ans. 163 yd. 1 ft. 1 in. 
fvlsion we multiply the 163 
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yards by 2 to bring them to halves; and at the same time 
reduce 5^ to halves There are 11 halves in 5$. Dividiog 
DOW the number of halves in 163 by 11, the quotient will 
be the rods Squired (Art. 85). 

EXAMPLES. 

1. Reduce 10476342 barleycorns to miles. 

Ans. 55 m. f. 36 p. 5 yds. f. 6 in. 

2. Reduce 90436 feet to miles. 

Ans. 

3. Reduce 2769 yds. to miles. 

Ans. 

4. Reduce 147694 yards to degrees. 

Ans. 

Q. Repeat long measiue (Art. 107). How are barleycorns brought 
to inohea f Inches to feet t Feet to ^rds f Yards to rods 1 Rods 
to furlongst Furlongs to miles ? Miks to leagues t Miles to de- 
greeaf 

k 

13de Lai^d or SauAKE Measukb. 
Reduce 76033 square inches to square yards. 

We divide the square operation. 
mches by 144 ^ bruig ^^^ ^ ^^^33 .^ 
them to square feet, and ^^ ^ 

the square feet by 9 to g\ 528-1 sq. in. foft. 

bring them to sq. yards -.-. 

(Art. 108.) Had it been 58-^6 sq. fl. left, 

required to bring the 

square yards to square Ans^SSsq. yd.6sq.ft.l tq.in. 
poles, we should have to 

divide them by 30| ; to do which the yards are brought to 
qaarters by multiplying by 4, and 30| is reduced to quar- 
ters also : their quotient will give the square poles lecfuired 
(Art. 85), 

F 
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EXAMPLES. 

1. Reduce 190467 square yards to acr^. 

Ads. 80 A. IR. 16 P. 13 yd. 

2. Reduce 304760 square feet to acres. 

Ads. 

3. Reduce 91064067 square yards -to square miles. 

Ads. 

Q. Repeat Und measure. How are square inches brought to square 
feetf Square feet to square yards? Square yards to square poles! 
Square poles to roods t Roods to acres f Acres to square miles t 

139* Solid ok Cubic Mbasuke. 

Reduce 270645 cubic iuches to toDs of rouud tioiber. 

Id this exatDple we divide operation. 

the cubic iuches by 1728 to 1728)270645 cubic iuches. 

briDg them to cubic feet, aud a twiRa ia-^^ • i a 

the Li by 40 to briug them 4,0) 15^-1 077 cu.m.left 

to toDs of rouod timber 3 — 36 cu. ft. left. 

(Art. 109). 

Ads. 3 tODs, 36 ft. 1077 in. 

EXAMPLES. 

1. Reduce 10643 cubic feet to cords. Ads. 83 cords 19 ft. 

2. Reduce 11 96 cubic yards to cords. Ads. 

3. Reduce 1764356 cubic iuches to toDs ()f hewD timber. 

Ads. 

Q. • Repeat solid or cubic measure. How are cubic inches reduced to 
cubic feet ? Cubic feet to cubic yards f To tons of round timber f To 
tons of hewn timber f To cords of wood t 

140* LiaviD Measubb. 

Reduce 19604 quarts to hogsheads. 

OPERATION. 

We divide the quarts by 4 4 ) 19604 quarts, 

to briag them to galloDS, aDd ^o \ 40Q1 

the galloDs by 63 to briDg ' 

them to hogsheads (Art. 110). 77—50 gls. left. 
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EXAMPLSS. 

1. Reduce 106464 gills to barrels. Ans. 105 bbls. 19i gal. 

2. Reduce 160437 quarts to tuns. Ans. 

3. Reduce 98064 gallons to pipes. Ans. 

Q. Repeat liauid measure. How are gills brought to quarts f Quarts 
to gallons f Gallons to barrels t To hogsheads t Hogsheads to pipes t 
Pipes to tuns f 

141e I)K7 MBAsmus. 

Reduce 16224 pints to bushels. 

OFBSATIOir. 

«r J. 3 . . , « 2 ) 16224 pints. 

We divide the pints by 2 to __ 

bring them to quarts; the 4)8112 

quarts by 4 to bring thenn to ■ 

gallons ; the gallons by 2 to ^ ) ^028 

bring them to pecks ; and the . v TZTT 

pecks by 4 to bring them to / 

bushels (Art. 111). 253-2 pks. left. 

Ans. 253 bu. 2 pks. 

BXAMFUBS. 

1. Reduce 1077 gallons to bushels. 

Ans. 134 bu. 2 pk. 1 gal. 

2. Reduce 648 bushels to chaldrons of coal. 

Ans. 
^ 3. Reduce 4336 quarts to bushels. 

Ans. 

Q. Repeat dry measure. How are pints reduced to quarts f Quarts 
to gallons? To pecks f Pecks to bushels f Bushels to coal chal- 
dmsf 
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Reduce 106433 mifiutea to diiys. 

O^BATIOK. 

We divide the minutes 6,0 ) 10649,8 miflutes. 

by 60 to reduce them to 

hours, and the hottns ty 24 ) inS— 63 mteutes lef 

24 to reduce them to , , « ^ 

days (Art. 112). 73-21 hours left. 

^iMa. 73 dy. 21 ii, 53 m. 

1. Reduce 376504302 seconds to years of 365 days each. 

Ans. 11 y. 342 dy. 16 h. 31 m. 42 s. 

2. Reduce 1060405 minutes t^ feafs ^865 day6 eadi. 

Ans. 

3. Reduce 909007 minutes to weeks. 

Ans. 

Q. Repeat timfi t«ble^ &ow are aecimds tedtle^ to taikiiltMi f Mi- 
nutes to noun f Hours to days f Days to weeks I Weeiu to aioifths t 
Months to yettral Days to yean f 

143* Circular Measure. 

Reduce 1064709 seconds to degrees. 

We*dhride tfie secotjcb 6,0 ) 106470,9 seconds. 



>*-^*.M.MMM**.^» 



by 60 to bring therii to 

minutes, and the minuter 6,0 ) 1774,5—- 9 sec. left, 
by 60 to bring them to .^^ ' ^. , 

degrees (Art. 113). 29S-45 mmtites. 

Ans. 295^ 45' 9". 

ttoxAiiFiais. 

1. Reduce 196053 seconds to degrees. Ans. 54^ 27' 33'' 

2. Reduce 4065 minutes to degrees. Ans. 

3. Reduce 1965097 seconds to degrees. Ans. 

^. Repeat circular meaBure. Ho^ axe aoconda brought to mmates f 
bitttee to degrees t 
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ADDITION OF COMPOUND NUMBERS. 



144« ADDiTioir of Gompoimd Numbers consbts in 
finding the sum of several numbers expressed in terms of 
different units. 

Thus, let it be required to add $14.39 cts. 3 m.. •10.94.6, 
817.45.5, $20.00.7. 

We place dollars under opekatiow. 

ooUars, cents under eeiits« * ^. «. 

^zxi^ and oommenoe as m ad* 14 39 3 

ditioB of simpla numbers, on lOi 94 6 

the right, and say 7 and 5 are 17 45 5 

12 and 6 are 18 and 3 are 21 ; 20 00 7 

but 9ince the numbers iin thie ...._^_^ 

column we are adding are Ans. 62 80 1 

mills, the sum is 21 mills. 
But 10 mills make 1 cent; there are thereforia 2 oenta and 

1 mill in 21 mills. Setting down the 1 mill under the column 
of mi(U, we carry 2 cents into the columA of cents, and say, 

2 we carry and are 2 and 5 are 7 and 4 are 11 a|id 9 are 
20 ; set down and carry 2 ; 2 we carry and are 2 and 4 
are 6 and 9 are 15 and 3 are 18 ; the sum of the cents is 
then 180 cents; but, since 100 cents make 1 dollar, there 
are 1 dollar and 80 cents in 180 cents. Setting down the 80 
under the column of cents, we carry 1 dollar to the column 
of dollars, and adding up in the same way, we find the aum 
to be $62.80.1. 

Again, let it be required to fiod the sum of £l7 64. Ad. ; 
je27 14«. M.; £19 17«. 0<2. 

Placingpoundsunderpounds, opsiunoii. 

shillings under shillings, dsc, £ s. ^^ 

we commence on the right, 17 $ 4' 

and say 9 and 3 are 12 and 4 27 |4 3 

are 16, which is 16 pence; I9 17 9 

but since 12 pence make 1 • ■ ,„ 

shilling, there is 1 ^hilling in Ana. 64 18 4 
16 pence and 4 penee over. 

Set down the 4 under the column of peixee^ axkd c»xr| V 

shUling to the column of shillings. Adding \x^ X\vq ^^tx^^^ 
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we find their sum to be 38 shillings ; but since 20 shillings 
make 1 pound, 38 shillings are equal to 1 pound 18 shil- 
lings ; ^et down the 18 under the column of shillings, and 
carry 1 pound to the column of pounds. We find the sum 
to be £64 18«. 4<2. 

From these examples we deduce the following 

I. Set dawn units of the same kind under each other. 

II. Beginning at the column on the rights find the mm 
of the units in this column, and divide this sum by as many 
of its units as make 1 of the next higher unit ; set down the 
remainder, if there be any, under the column added up, and 
carry the quotient to the next column* 

IIL Proceed in this way with aU the columns, and set 
down under the last column the entire sum. 

Addition of compound numbers is proved as in addition 
of simple numbers. 

Q. What is addition of compoand numbers ? How are the nttmbers 
set down f Where do you begin to add f Do you set down the entire 
sum under the column added up ? What do you set down f What do 
you carry ? What is the rule f What is the proof for addition of com- 
pound numbers t 

BXAXrLBS* 

il45« United Statbs Cubbekct» ob Fbdebal Monet. 





(1) 




(2) 




(3) 


• 


cts. 


m 


• cts. 


mi 


• ets. 


104 


07 


3 


1004 00 


2 


294 06i 


97 


84 


9 


4076 94 





180 181 


146 


30 


2 


3976 66 


7 


344 27 


87 


46 


3 


2009 06 


9 


108 87i 



436 67 7 11066 66 8 927 39i 

4. Add $4,371, 819.31i, $100.3d|. 
6. Add 899.76, 8104.62}, 876.18|. 
6. Add 8106.061, 894.68}, 8l09.94|. 

^ RepeM United States conency table. 
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146« English Cubrbncit, or Sterling MomsT. 
(1) (2) (8) 



£ 1. d. 


£ 


B. 


d. 


£ 


■. 


d. 


104 16 4 


90 


19 


4i 


104 


13 


1 


37 04 3 


86 


05 


3i 


94 


19 


11* 


17 19 8 


17 


18 


u 


96 


10 


10| 


94 03 2 


24 


09 


5i 


87 


6 


4| 


254 3 5 




Q. Repeat English 


currency. 













147. 

(I) 

(4)(J8) (18) (16) 
twU qr. lb* OS. dr. 

17 2 24 15 10 

29 1 17 13 9 

34 3 27 10 15 

104 3 12 9 14 



Avoirdupois Weight. 



(2) 



(4)(M) (16) (16) 
cwt. qr. lb. oz. dr. 

3 3 27 15 4 
27 1 10 6 
94 3 24 11 9 
64 2 19 10 10 



(3) 

(4) (38) (16) (W) 

cwt. qr. lb. OS. or. 

99 2 3 14 1 

194 2 14 11 9 

67 13 

14 9 06 3 9 



166 3 27 2 

Q. Repeat avoirdupois weight. 



148. 




Troy Weight. 

r 








(1) 




(2) 




(8) 




(IS) M) 
lb. OS. dwt. 


(94) 


(IS) (90) (94) 
lb. OS. dwt. gr. 


lb. 


S> i». 


(94) 


94 11 17 


21 


191 19 23 


471 


10 14 


s 


100 9 13 


10 


.46 3 2 19 


970 


9 19 


39 


43 11 16 


23 


80 11 18 17 


94 


3 10 


10 


19 01 14 


20 
2 


, 91 9 08 16 


105 


11 4 


22 


258 11 3 


• i 









Q. Repeat Troy weight. 



I4t9m Apothecaries' Weight. 

(I) (2) (3) 

^ (« (3) (»> t») 0) (3) (») (12) (6) (^ (») 

& I 3 d gr. & S 5 d gr. & 3 ? 9 gr. 

1» 9 « 2 16 16 3 7 2 14 04 11 3 19 

a 2 1^ 1 19 29 11 4 2 19 8S^ fi^ 1 1 15 

IS^^^l^l 6 2 14 22 1^ 5 1 19 91 10 7 2 14 



•■"— ^e»^— *»— — ^— «"^" 



34 2 1 9 

Q. Repeat apothecaiies* weight. 



150. 




Cloth Measube. 

* 






(1) 




(3) 


(3) 




* w 


(4)- 


/ w W: 


^ (*> 


W 


1* qr. 


nai. 


yi. V. n»m 


*«♦ qr. 


n«. 


199 3 


2 


1000 2 3 


0064 2 


1 


141 9 


1 


076 3 3 


8094 3 


2 


01 1 





1146 2 1 


16043 2; 


1 


964 3 


3 


006 3 3 


9076 2 


3 



1388 2 2 

Qi Repeat doth meamure. 

151% Long Measvbx. 

(1) (2) (3) 

L. nL nir. p. yv. ft nl. ftr. p. yd. V. P* you it. 

ISI 2 7 39* 4 2 100 7 80 5 ^ 19 4 2 

14 2 6< 30 2 1 94 3 21 2 i 47 3 2 

17 t 6 29 5 2 95 2 19 5 1 105 5 1 

44 2 5 20 2 1 43 7 37 4 2 06 3 2 

90 1 3 8 
Q. Repeat long meanure. 



•Plw, 



153« Laud or Squabs Measube. 

(1) (2) (8) 

A. &. P. A. It. P. 8q*yd. aq. ft. sq^ in. 

d4 8 99 20 3 8& 30 a 140 

100 2 17 24» ^ 37 17 7[ 64 

90 2 35 90i 9 29 16 d 109 

804 3 24 64ft ? 37 13 9 96 



11$1 35 



T*- 



(640) (4) (JB) (ad!! , 

M. A. It. P. aq'Sro- 

1 527 3 2i^ Sa 
14 294 2 30 24 
16 350 1 37 19 
84 579 3 39 29 

Rcfpeail I«ii4 measure. 

153* SouD OB* Cubic Mbasubb. 

(1) (2) (3) 

(40V (M) (ySi (17W) (SW) (178^ 

T. eu. ft ea. In. eords. tfir. ft en. in. ev. ydft co. ft. cu. iff. 

4 39 1700 49 120 1644 197 26 1500 

14 16 497 52 125 964 946 24 1727 

3 14 1497 94 121 1535 1000 % 1462 



22 31 238 

Q. Repeat solid measure. 

154« Lwum Mbasube* 

14 1 30 31 10 11130 94 31 313 

15 27 2 I 904 1 I 27 161 29 2 X 3 
29 1 14 1 1 44 1 1 1 15 73 18 3 I 2 
35 1 29 3 59 1 1 19 108 17 ^ 1 3 

06 152 1 ' 

f. Repeal liquid meamm. 
f2 
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155. 


Dkt Measubx. 










(1) 


(2) 




(8) 


I 




W (3) (4) 


(36) (4) 




^S^ 


W 


(«> 


Badk pk. gL qt. 


cliald.lmalL pk. 


both. 


qt. 


pt. 


19 3 1 3 


47 33 3 


14 


3 1 


1 


1 


25 2 1 8 


91 33 2 


94 


2 1 


3 


1 


23 3 1 3 


108 31 8 


109 


3 1 


3 


1 


100 2 1 2 


97 27 2 


86 


2 1 


3 


1 


99 3 1 3 


43 21 3 


88 


3 1 


2 





270 1 2 












Q. Repeat dry measure. 











156« Tike. 



(1) 

(W) (4) (p 

yr. mo. wk. d« 


(2) 

(19) (4) (p 04) 
yr. mcwk. d. hr. jrr. 


(3) ^ 

(M) (4) (7) lu) (eo) 
mo. w. d. hr. m. 


3 11 3 6 


114 10 3 6 25 187 


3 3 6 21 59 


15 10 2 5 


98 7 2 6 19 91 


11 5 20 57 


29 11 3 6 


33 5 3 5 15 900 


7 3 4 23 49 


43 9 2 5 


49 2 4 19 43 


6 2 1 17 30 


93 8 1 1 






Q. Repeat tuna t^le. 




157. 


ClBCULAB MeaSUBE. 




(1) 

160) (to) 


2) 

(«0) (00) 


(3) 

(60) (60) 
o / /' 


47 59 59 


109 57 23 


90 45 35 


30 29 47 


41 58 57 


41 27 34 


50 36 20 


19 47 59 


91 21 33 



129 6 6 

Q. Repeat eircnlar measure. 
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SUBTRACTION OF COMPOUND NUMBERS. 

158* Subtraction of Compound Numbers consists in 
finding how much one compound number exceeds another. 

Let it be required to subtract £17 Ids. 9d. from £24L 3s. 
Ad. 

Settbg like units under each other, operation 
we commence as in subtraction of £ * d 

simple numbers on the right. We can- 24 3 4* 

not take 9 pence from 4 pence, but 17 19 9 

borrowing 1 shilling from the minuend — 

of the next column, or what is the Ans. 6 3 7 
same, 12 pence, and adding 12 to 4, 
we have 16 pence ; from which if we take 9 pence, we have 
7 pence left. Set down 7 under the column of pence. Carry- • 
ing now 1 shilling to the subtrahend of the next column to 
make up for the 1 we borrowed from the minuend, makes 
20 shillings. 20 from 3 we cannot, but borrowing 1 pound 
or 20 shillings fi'om the pounds of the minuend, and adding 
them to 3 shillings, makes 23 shillings. 20 from 23 leaves 
3. Set down 3 under the column of shillings. Carrying 1 
to the subtrahend in the next column, 18 from 24 leaves 6. 
Set down 6. The remainder is £6 Ss. Id. 

From which we deduce the following 

RULE. 

I. Set like uniU under each other. 

II. Ccmmendng on the rights subtract the number of 
each kind of unit in the subtrahend from the corresponding 
number in the minuend^ and set the remainders under their 
respective units. 

III. Should the number of any one tmit in the subtrahend 
exceed the corresponding number in the minuendy add as 
many units to the minuend as make 1 of the next higher 
unit^ and then subtract a« before^ carrying 1 to the subtrO' 
hend of the next higher unit. 

Q, What 18 subtraction of compound numbers t How are the num- 
bers set down? Where do you commence to subtract? Where are 
the remainders set down t Should the number in the %MVAx«b»tA«L.* 
ceed the correeponding number over it in tVie iiv\iraATA,\tfar« ^^ ^^^^ 
Mobtract t When you Borrow, what do you cany ^ 'Bj6^'«x^^m^x^« 



uo 



EXAMPLES. 



(1) (2) (8) 

t ct9. m. $ cla« 6 cts. 

From 140 37 5 From 914 25 Fn^ 1000 00 
Take 99 50 9 Take 18 dl| Tak«^ 94 62^ 

Ans. 40 86 6 Ans. 895 93| Ans. 905 87^ 

i: 8. d. £ B. d. 

From 94 13 4i From 100 ,10 9^ 

Take 77 15 9| Take 91 12 4,1 

Am. 16 17 7i An*. 8 17 lOJ 

cwt. qr. lb. oz. lb. oz. pwt. gr. 

From 9 3 1 12 From 24 4 10 ^ 

Take 3 2 9 15 Take 15 9 16 20 

6 19 13 

(8) (9) 

ft S 5 9 gf • yd- V- na. 

From 17 4 2 1 10 From 100 1 1 

Take 10 9 1 1 15 Take 87 8 2 



6 7 2 15 



(10) (11) 

yd. ft. in. A. R. P. 

From 47 2 2 F^om 19 2 It 

Take 19 2 9 Take 14 3 80 



27 2 5 



' M 



(12) 0») 

coi;d. cu. ft. ca. in. bbla; galls. ^ 

From 100 100 100 From 99 3 1 

Take 50 119 1000 Take 70 19 2 



(14) (15) 

bush. pk. gaL 3nr. mo. wk. dy. hr. 

From 144 Prom 14 8 2 4 4 

Take 19 1 1 Take 10 10 3 5 



(16) From QO"" take 4V 45''. 
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MULTIPLICATION OF COMPOUND NUMBERS. 

150* MuLTiPLiCATiair of Compound Numbers, like 
that of simple numbers, ooosists in repeating the multipli- 
cand as many times as there are units in the multiplier. 

Multiply £U 2s. Sd. by 2. 

Placing the multiplier under the owBBATioif. 

lowest unit of the multiplicand, we ^ ■• d. 

say, 2 times 3 pence are 6 pence ; set ^* ® ® 

down 6 under the pence : 2 times 2 ^ 

shillings are 4 shillings ; set down the ^^^^ 2d 4 
4 imder the filings : 2 times 4 are 8, 

2 times 1 are 2. £28 4^. 6d. will be the answer. 

Again, multiply £17 di. 9d. by 5. 

Siting the numbers down as in the 
last example, we say 5 times 9 pence 
are 45 pence; but since 12 pence 
malce 1 shilling, 45 pence contain f | 
shillings, or 3 shillings and 9 pence 
over : we set down the remainder § 
under the pence, and retain the 3 
shillings to carry; 5 times *8 shillings are 40 shillings, and 

3 we carry are 43 shillings, but 20 shillings make 1 pound ; 
there are then |} pounds in 43 shillings, that is, 2 pounds 
and 3 shillings over ; set down 8 tinder "die shillings, and 
retain the 2 pounds to carry ; 5 times 7 are 35, and 2 we 
carry are 37 ; set down 7 and carry 8 : 5 tim^ 1 are 5 and 
3 are 8. The answer is £87 Sv. 9cf. 

Again,, ^nultiply £15 5«. U, t^y 24. 

Since the multiplier ia this case 
eiRseeds 12, and can he divided into 
the two factors 6 and 4, the operation 
JB ahortened by multiplyixig by these 
iaotors separately, as m niultiplication 
of nnple numbers (ArL 37). 





0PBRATI05. 




4? 


8. 


d. 




17 


8 


9 
5 


Ans. 


.&t 


3 


9 



OPERATIOir. 

15 5 


d. 
4 

6 


91 12 



4 


klA.^^^ "^ 


s:^ 



74 


9 


9 
6 


446 
37 


18 6 
4 lOi 


Ans. 484 


3 


4i 


2d OPBRATION. 

X s. d. 
12 8 3i 

3 
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Again, multiply jgl2 Qs. Sid. by 39. 

Since the multiplier in this case 1st opbration. 

cannot be divided into two entire £ b, d, 

factors, we take the number nearest 12 8 3^ 

to 39, which can be divided into 6 

factors, viz. 36=6x6, and multi- 
ply by each of these factors ; then 
multiply the given number by the 
difference, between the assumed 
number and the given multiplier, 
and add this product to that ob- 
tained by the multiplication by the 
two factors 6 and 6. The reason 
of this is plain, for as in multipli- 
cation the multiplicand has to be 
repeated as many times as there 

are units in the multiplier, the mul- 

tiplication by the factors used only 37 ^ -^ql 

repeats the multiplicand 36 times ; 
and then multiplying it by 3, it was repeated 3 times more, 
th^t is, 36 + 3= 39 times. 

From these illustrations we deduce the following 

RULE. 

I. Set the muUiplier under the lowest unit of the multi* 
flicandf and draw a line beneath. 

II. Multiply the number on the right by the multiplier' 
and divide this product by as many units as make one of the 
next higher units. . Set the remainder y if any^ under the 
number multiplied^ and carry the quotient into the next pro^ 
duct. Multiply the numher of the next higher units by the 
multiplier f and to this product add the number carried^ 
Divide this sum by as many units as make one of the next 
higher unitSy and proceed in this way until all the units are 
muUipliedySetHng down the entire product when the highest 
unit is multiplied, 

III. When the multiplier exceeds 12, and can be divided 
intofactorsy multiply the given numher by one of these fae- 
tors, and this product by the second factor, and so on until 
^i tke factmrs are used : ike UuX product wiU be the re* 
^edpraduci. 
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rV. When the multiplier exceeds 12, and cannot be 
divided into entirefactorsy take the nearest less number to 
the given multiplier which can be divided intofactorsy and 
multiply by them as before ; then multiply the given multi- 
pUeand by the difference between the given midtiplier and 
the assumed number^ and add this product to the last pro- 
duct : the sumwiU be the required product. 

The proof is the same as in multiplication of simple num- 
bers. 

Q. What iEi multiplicatioii of compound numbers t How are the 
numbers set down? WHere do you commence to multiply! Do you 
set down the whole product t What do you set down f What do you 
carry t When the multiplier exceeds 12, and can be divided into factors, 
how may jrou multiply? When the multiplier exceeds 12, and cannot 
be divided into &ctors t What is the reason of this ? What is the rule 
lor mult^lication of compound numbers f What is the proof? 

EXAMPLES. 

■ (1) (8) (3) 

t cts. m. $ cts. 6 cts. 

Multiply 14 95 4 413 371 240 31| 

by 5 9 10 

71 27 3720 37i 2403 12^ 

4. Multiply t^Ol.eS by 25. 

OPERATION. 

We reduce in this example the cts. 

multiplicand to cents, then multiply 29168 

as in simple numbers, pointing off ^^ 

two figures to the right to bring the 145840 

product to dollars. 58336 

$7292.00 cts. 

5. Muhiply £2A 2s. M. by 32. Ans. £772 Ss. 

6. Multiply £109 12s. 4id. by 96. Ans. £10523 8s. 

7. Multiply 9 cwt. 2 qr. 27 lb. by 18. An|5.175cwt.lqr.l0lb. 

8. Multiply 14 A. 3 R, 27 P. by 47. ' 

9. Multiply 10 cords 4 cu. ft. 12 cu. in. by 49. 

10. Multiply 41 gals. 2 qt. 1 pt. by 63. 

11. Multiply 10 mo. 2 wk. 6 dy. 14 h. by 108, 

12. MMpljr 70'' 4' 22" by 180. 
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DIVISION OF COMPOUND NUiiBEES. 
10O* L^ it be required todWi^ d^6 ^. %d.hyl&. 

iVe place the divisor on the left df _ .opaaASMH* 
the dividend, as in division of siftifle ' * 

numbers; draw a curve line to sfena* 2)18 B A 

rate them, and then a straight fine ne- \. „^ . 

neath : 2 in 18 pounds goes 9 pounds'; Ails. & 4 2 
set down 9 under pounds: 2 in 8 shil- 
lings goes 4 shilling ; set down tlie 4 tmder shilKttgsr : i in 
4 pence goes 2 pence ; set down 2 under pence : the qUoltignt 
is £9 As.ild. 

Again, divide £17 5«. 4d. by 4. 

In this example 4 in 17 pounds wfcft^jttrtWf 

goes 4 pounds, and 1 pound over; ^ ,* 

set down 4 under pounds. But since 4 W7 5 4 

the 1 pound equals 20 shillings, and 

has not been divided, we add 20 to 5 Ans. 4 6 4 

shillings, which make 25 shillings; 4 
in 25 shillings goes 6 shillings, and 1 shilling over ; 1 shil* 
ling is equal to 12 pence, and adding the 12 pence to the 4 
pence makes 16 pence, which divided by 4 gives 4 pence. 
The answer is £4 6«. 4J. 

Again, divide £65 14«. Sd. by 16. 

The divisor in this exam- operation. 

pie being greater than 12, we j6 s. d. 

arrange the numbers as in 16)65 14 8 (4 pounds. 

division of simple numbers. 64 

Dividing the 65 pounds by 

16, We get 4 pounds for the 

quotient, and 1 pound for a __ 

remainder. Multiplying this i j5 \ ^54 ( ^ dMllintfg, 

remainder by 20 to bring it '^ 

to shillings (Art. 118), and -^-^ 

adding to them the 14 shil- 2 . 

lings which have not been 13 

^vided, gives us 34 shillings. i6)M(2peii» 

Takmg this number a» a new 30 *^^ 

dividend, and dividing again 

bjr 1 6, we get 2 shillings for Kto. ft\^. %ft« 

^ «»i»ni Md 2 ^iM^^"*-^ 



1 
20 
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over. MuUiplyiag this refhainder by 12 to bring tfae&ihttUbgs 
to pence, and adding in the 8 pence, giv^ us 82 pence; 
which, divided by 16, gires 2 pence and no zenuumLer. Thd 
answer is £4 2$. 2d^ 

From these Ulustrbtions we deduce the following 

I. Arrange the nunibert as in divm^n of nmpU numbers 

II. Divide the number corresponding to the highei^ umit 
bjf the divisor : the quotient will be the number correspond* 
ing to the highest unit in the quotient. 

III. Multiply the remainder by as many. of the next lomer 
units as mahe one of the higher y and to this product add the 
number of the next lower units in the etividend ; divide as 
before; the quotient will be thenufnb^ corresponding to 
the next lower unit in thequoH^. 

IV. Proceed in thh manritr through att the different 
tmtto, and set the hut remainder^ if there be any^ as in 
division of simple numbers. 

The proof is the same as for simple numbers. 

Q. Hb# ire the numberd arringibd for ditiition bf compdoBd oiimbers ? 
Where do you commence to divide f Suppose there is a remainder, how 
do ydu pi'deeed I After ihidtiiilyihg this remainder, wlat db yoU tXSdi ib 
it f What do you do with the last remainder f What is the proof for 
flBD^ bumbeta t 

1. divide 1104 ^ti cents by 6. 

^the i cent is brought to decimals, opekatiok. 

which is .&, and then diride as in ^im- 5 \ 104.37,5 

pie numbers, pdintiog off for dollars ' 

and cents. Ans. $20.87.5 

3. Divide f lOOO by 88. Ane. •dO.dO cts^ + 

3. Divide |id89.87| by 84. Atis. 116.58 cts. 7m. 4 

4. Divide i^OO Us. Hd. by 11. Ans. £9 Ms. 5}^. 

5. Divide 10 lb. 16 oz. by 17. Ans. 

6. liivide liio cwt. by 16. Ans. 
7> Plxide^lO.l^^. l^pk; by.l2« A{ia« 
8. Divide 10 A. I R. 8 P. by 47 . Kim. 
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161* When the divisor can be separated into facton, 
we may divide by each of these factors separately, as in 
division of simple numbers (Art. 56). 

Thus, divide 14 cwt. 2 qrs. 20 lbs. by 24. 

OPSRATEON* 

The factors of 24 being 6 and 4, cwt qr. i^ 

we first divide by 6, and then divide 6)14 2 20 

the quotient by 4. The answer is . TZ :; TT 

cwt 2 qr. 12| lb, *>^ ^ ^ 



2 12| 



Q. How may yon perform the divimon when the divisor can be se* 
parated into its factors f 

9. Divide 12 mos. 2 wk. 2 dy. by 16. Ans. m. 3 w. 1 d. 

10. Divide 180^ by 144. 

11. Divide 116 m. 2 fur. by 28. 

12. Divide 84 bbls. 21 galls, by 42. 



REDUCTION OF VULGAR FRACTIONS 

WHICH ABB BXPRBSSBB IN TBBHS OP DIFFBBBMT UNITS. 

162a "^B Vulgar Fractions which have been hereto- 
fore considered, have expressed parts of the same kind of 
unit. But in arithmetical operations, fractions are frequently 
presented for addition, &c., in which parts of different units 
are considered. 

Thus, it may be required to add i of a pound to i of a 
shillmg ; and it is evident that before this addition can be 
ejected, the i of a pound must be reduced to the same unit 
as i of a shilling, or the reverse, the fraction of the shilling 
must be brought to the same unit as that of the pound. 

Thus, it appears that to prepare fractions of different units 
for the operations of addition, &c., they must first be re- 
duced to the same unit, and this reduction may be efiected 
in two ways : 

1st By reducing a fracHon of a higher umi to afi*ae- 
9n tfa lower. 
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2dly. By reducing a fraction of a lower unit to afrac" 
lion of a higher. 

Q, What kind of fractioiis have been previously considered f Wimt 
is necessary before you can add fractions of different units t Can vou 
add before reduction ^ of a pound to i of a shilling f Why not t What 
is necessary before they can be added? In how many ways can this 
redaction be e&oted f What are they t 

CASE I. 

163e To reduce a fraction of a higher unii to afr^e* 
tian of a lower. 

Reduce ^ of a J6 to the fraction of a penny. 

Since £1 is equal to 20 shillings, operatioiv. 

4 of a pound is equal to ^X 20=^ |X 20X Vl=H^d. 
shillings. But 1 shilling is equal to 
12 pence ; ^ shillings are consequently equal to V ^ 1^= 

Again, reduce ^ of a 9 to the fraction of a mill. 

Here $1 being equal to 100 ofbsation. 

centsi -J of a • is equal to J X | x 100 X 10= » OPO m. 

100 cents; and 1 cent being < 

equal to 10 mills, | X 100 cents will be equal to j X 100 X 10 
mills=iV^n>^<l8. 

From these illustrations we deduce the following 

RULE. 

Mvltijly the given fraction bp a$ many of the next lower 
units ae make ojm of the higher ^ and so on through aU the 
different units, until you reach the unit to which the frac^ 
tion is to be reduced. 

Q. How many shillings make 1 pound f How many shillings is 1 
of a i? equal to f How many pence make 1 shilling f How many pence 
make ^ of a shilling t How many cents will i of a # be equal to f 
How many mills will >J* cents be equal tot What is the rule to ie« 
dttoe a fraetion of a higher unit to a fraction of a lower f 



XXAMPLES. 

1» Reduce | of a dS to tbe fraction of a penny. 

Ana. ''f pence. 

2. Reduce {| of a jS to Ae fraction of a penny. 

Ans. <f|* pence» 

3. Reduce ^ J of a 8 to the fraction of a mill. 

Ans. »\<y>o miHs. 

4. Reduce ^ of an eagle to the fiaction of a cent. 

Ans. '}}• cents. 

5. Reduce | of a cwt. to the fraction of a lb. 

Ans. 4* lbs. 

6. Reduce | of a mile tp tbe fraction of a foot. 

Ans. aj^aofl. 

7. Reduce }j of a barrel to the fraction of a quart. 

Ans. 

8. Reduce || of a lb. Troy to the ^fraction of an ounce. 

Ans. 

9. Reduce |^ of a bushel to the fraction of a gallon. 

Ans. 

10. Reduce |}| of a day to the fraction Af a minute» 

Ans* 

11. Reduce |f| of a degree to the fraction of a second. 

Ans. 
13. R^uce II of a cirouQiferanse to the fractiim of a de- 
gree. Ans. 

164« It follows from the last article that we may readily 
reduce a fraction of a given unit to whole numbers of a 
hwer unit; that isyfind its value in these terms. 

Thus, to find the value of | of a dS in whole numbers of a 
Idwer unit, 

We multiply the given frac- oPBSATtoN. 

tion of the pound by 20 to |x 20 =8^0 ==16 shillings. 
bring it to shillings, which is 
eguaJ to ^^ shillings, the value of ^Yi\c\i\^ \^ ^N^\i^« 



Again, find the value of | of a iS in whole numbers of 
lower units. opbratiw. . 

5 pounds. 

We first multiply by 20 to ^^ 

bring the pounds to shillings, e )loO shUlings, 

which produces *^® shillmgs; '— \ ■ - 

or 16 sbiJUngs and 4 over. We sbiliings 16<^4sh. over 
then multiply the | shillings by 1^ 

12 to bring to pence, which gives . "jr 

y pence, or 8 pence. The an* ^ l^ 

swer then m 10«. ^^ a pence. 

Ans. 16|. '64. 
We have therefore the following 

BUIJB. 

MuUi]lly the given fraction by as many of th^ next lower 
units as make one of the higher, and divide by the denorn^' 
nator of the fraction." Multiply the remainder, if there be 
^^tfy l^y CM many of the next lower units still, and reduce 
as before, continuing this process through all the different 
uniis as long as there is a remainder. The various quo* 
tients connected together will be the ansyDer. 

Q. How may yoa find the valae of a Jetton of a anit in whole mnli- 
ben of a lower unit t By what do jou multiply f By what do you 
divide t If there be a remainder, how do you proceed r How &r do 
yoa carry thi» prooean I 



1. Find the valiie of } of a $. Ans. 80 oents^ 

2. Find the value of | of a $. Ans. l&H^oents.. 

3. Find the value of ^^ of a cwt. 

Ans. 3 qr. laib. 10 oz. 10dr.+ 

4. Find the value of */ of a mile. 

Ans. 8 fur. 34 R, 3 yd8.+ 

5. Find the value off of a barrel. 

6. Find the value of ff of a bushel. 

7. Find the value of {| of a day, 
& Find the valae of f of a degree. 
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CASE U. 

165* To reduce a fracHon of a lower unii to a frac' 
Hon of a higher. 

Reduce i of a penny to the fraction of a pound. 

Since 12 pence make 1 shilling, opbbation. 

1 penny is equal to ^ sWlling, 2 _-^=:,J^ A 
pence to ftj shillings, &c., the value 
of the pence in terms of the shilling being obtained by 
dividing the pence by 12, the number of pence in a shilling. 
Hence J of apenny =J-7-12=r-JL_ (Art.67)=t|^ shillings. 

But 1 shilling is equal to ^ pounds ; hence ^ shilling = 

We therefore have the following 

RULE. 

Divide the given fraction by as many units as make 1 
of the next higher unitsy and proceed in this way through 
all the different, units^ until you reach the unit to which 
the reduction has to he made. 

. Q^ What part of a shillinff is 1 penny f Are 2 penniee ! Is ^ penny t 
How is the value of pence round in terms of a shilling? What part of a 
pound is 1 shilling f Is ^ of a shilling t How is the value ascertained t 
What is the rule for this reduction f 

EXAMPLBS. 

1. Reduce | of a penny to the fraction of a pound. 

Ans. ii\ji £. 

2. Reduce ^ of a penny to the fraction of a pound. 

Ans. ,1^ £. 

3. Reduce | of a mill to the fraction of a dollar. 

4. Reduce ^ of a cent to the fraction of an eagle. 

Ans. tjVtfE. 

5. Reduce | of an ounce to the fraction of a cwt* 

6. Reduce | of a pint to the fraction of a hhd. 

7. Reduce | of an hour to the fraction of a month. 
8. Reduce | of a foot to the fcaclvoYi oS ^ xc^. 

Reduce -^ot a second to tVie ttacXvou ot i^ ^k^k^-. 
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160* -^ whole number may by the same principle he 
reduced to a fraction of a higher uniU 

Thus, we may reduce d«. 7d, to the fraction of a £• 

In this example we reduce the operation. 
shillings and pence to pence (by Art. b. d. 

118), multiplying by 12, which gives 3 7 

us 43 pence. But 43 pence are equal 12 

to « shillings (Art. 166), or .^^ — 



Hence we have the following 

RULE. 



Axis. A3d.=:^ £ 



Reduce the given number to the terms of the loweit unit 
expressed in t/, and place it as a numerator ocer as many 
of the same units as make 1 rf the units to which the num» 
her is to he reduced as a denondfuUorm Then reduce this 
fraction to its lowest terms. 

Q, May whole numberB be reduced to a frsetioii of a big^her unit t 
How are Bhillings and pence bioueht to pence t How are pence eoK? 
presaed in fractionB of a pound f Of a shiiting t What ia the rule lor 
this reduction f 



1. What part of a pound is 2«. 8d. 1 Ans. -^q '£. 

2. What part of a • is 33 cts. 2 m.? Ans. ^^g^ •• 

3. What part of an eagle is 91 34 cts. 1 Ans. -^f^ B. 

4. What part of a bushel is 3 pk. 2 gats. 1 qt. ? 

5. What part of a mile is 17 yards 2 ft.? 

6. What part of a day is 13 hrs. 17 min.? 

7. What part of an acre is 2 R. 12 P. ? 

8. What part of a degree is 35' 41'' ? 



MS waanocimm ov 



REDUCTION OF DECIMAL FRACTIQKS. 

» 

lft7* 1*0 reduce a compound number to the deciimil of 
a higher unit. 

Thus, reduce 14«. d<2. to the decimal 6f a d6. 

j Since 1 penny is A of a shilling, ofbxatiok. 

' 6 pence is A of a shilKng, which re^ j2 \ e.O pendCi 

duced to a decimal (Art. 97), is .5«. ^ 

The given ilUmber then becomes 14.5 .5 shillings, 

shillings. Dividing this by 20 wffl 20 ) 14.0 sfailtings. 

bring it to pounds. Hence .726 £ is 

the decimal required. -Ans. .725 £. 

We may therefore deduce the following 

RULE. 

DMdt the lowest number eorrespondmg to the lowest 
unit expressed^ by aa many as make one of the next htghtr 
units, Fhce the quotient as the deiAmal part ^ the niuni^ 
corresponding to the next higher tmit. jHvitk again by as 
Vidrvy as make I of the next higher unit stiU, ana continue 
in this way until you have reached the unit to which the 
reduction has to be made; the last quotient wiU be the an- 
swer. 

43. How dp yoa reduce a oompound numiier to a decimal of a l^her 
tuiirf Bvymki would vou ^viae pence td bring th'eni to the decunal 
o^ a ahillingf ' The decimal of a pound t Bf #bit would ydii divide 
shillings tol>ruig.them to the decimal of a pound! 

1. Reduce bp^ce to tb^ decimal of a £. 

Ans. £.0^5. 

2. Reduce 1 pwl. to ihb decimal of a pouiid troy. 

Ans. .004166+ lb. 

3. Reduce 7 drachms to the decimal of a pound avoirdu- 

pois. Ans. .02784875 lb. 

4. Reduce 26 pence to the decimal of a £. 
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5* Reduce .056 poles to the decimal of an acre. 

Ans. .00035 A. 

6. Reduce 17«. 9id. to the decimal of a pound. 

Ans. i@.890625. 

7. Reduce £19 lis. Zid. Ans. £19.863+. 

8. Reduce 15«. 6d, to the decimal of a £. 

Ans. £.775. 

9. Reduce 3 R. 35 P. to the decimal of an acre. 

Ans. A* 

10. Reduce 23 hrs. 49 m. to the decimal of a day. 

Ans. d. 

11. Reduce 5 oz. 12 pwts. 16 grs. to the decimal of a lb. 

Ans. .46944+ lb» 

12. Reduce 4° 37' 21" to the decimal of a degree. 

Ans. 

168* ^<' reduce decimals of a higher unit to whole 
numbers of a lower unit. 

Thus, reduce £.275 .to its proper value in whole num- 
bers. 

OPERATION. 

The principle of this rule corre- ^075 

spends with that of Art. 116. The 20 

pounds are multiplied by 20 to bring 

them to shillings, pointing off as in 5 500 shilhngs. 

multiplication of decimals (Art. 94). 12 

The shillings are then multiplied by 

12 to bring them to pence. The an- 6.000 pence. 

swer is 5s. 6d» 

Ans. 5s, 6a. 

RULE. 

Multiply the given decimal by as many of the next lower 
units as make 1 of the given units f and potnt off from the 
right of the proauct as many decimals as there are in the 
nudtifmcand. Multiply the decimal part of this product by 
as many of the next lower units stilt as make I of th« umt% 
corresponding to the new multiplicand^ and cut off oa btjot^, 
G 
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Continue this operation through all the diffsraU units. The 
whole numbers m each separate product connected togeOier 
will be the answer. 

Q, How may a dedmal of a given unit be reduced to whole numbers 
of a lower unit f How may .5 of a shilUng be brought to pence f How 
many pence will it be equal to f .2 of a Jtf brought to shillings f .5 of a 
$ to cents 7 .5 of a ct. brought to miUs f What is the value of .75 of a 
it Of.4ofatf *^ 

EXAMPLES. 

1. What is the value of .333 dollars ? Ans. 93.33 cts. 

2. What is the value of £.775? Ans. 15«. 6d. 

3. What is the value of ^.4765 ? Ans. 9s. 6id. + 

4. What is the value of .3376 lb. avoirdupois ? 

Ans. 5 oz. 6 dr.+ 

5. What is the value of .104376 bush. 1 

6. What is the vdlue of .946 yds. ? 

7. What is the value of .04967 A. ? 

6. What is the value of .0046987 miles ? 
9. What is the value of .00946 cwt. ? 



PROPORTION. 



169« '^0 quantities of the same kind may be compared 
together in two ways : 

1st. By considering how much one exceeds the otker^ 
and their relation wiUbe shown by their difference. 

Thus, by comparing the numbers 7 and b with respect to 
their difierence, we find that 7 exceeds d by 2. 

2dly. By considering how many times one contains the 
other^ and their relation ufill be shown by their quotient. 

Thus, by comparing 12 and 3 to ascertain how many 
times 12 contains 3, the quotient ^=4 shows this relation. 

Q. In how many ways may quantities of the same land be oompandf 

What is the first method f What shows the relation between the two 

miaotities in this case? Give an example. What is the second method f 

What abowB the relation between the two (quantities in this case t GiTe 

en example. 
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170* R^Tio is the relation which one quantity bear9 
to {mother of the same land. 

When the quantities are compared by considering How 
much one exceeds the other, the ratio, which is expressed 
by their difference, is called their arithmetical ratio^ or 
simply their difference. 

Thus, the arithmetical ratio of 7 to 5 is 7—5=2; of 10 to 
8 is 10— 8=2, 

When the quantities aie compared by considering houx 
many times one contains the other, the ratio is called their 
geometrical ratiOf and is expressed by dividing the first by 
the second. 

Thus, the geometrical ratio of 12 to 3 is ^ or 4 ; that of 
3 to 12 b ^. A geometrical ratio may therefore be entire 
or firactional. 

O. What is meant by ratio t What ia an arithmetical ratio f What 
ia ue arithmetical ratio of7to5f 5to3? 3tolf What is a geometri- 
cal ratio f What is it expressed by f What is the geometrical ratio of 
6to3f Of8to4f OflOto5T OfStoif Of4to3f Isageome- 
triad ratio ever finctional t Is it in the ratio of 4 to 2 1 Of 2 to 4 1 

171e The numbers which enter into a ratio are called 
its terms. Every ratio then has two terms. The first term 
of a ratio is called the antecedent ; the one with which it is 
compaxed the consequent. 

In the arithmetical ratio 5—2, 5 is the antecedenty 2 the 
tonoequent. 

In the geometrical ratio {, 5 is the antecedent^ 4 the con^ 
sequent* 

O, What are the numbers called which enter into a ratio t Whiek 
is the antecedent ? Which the conseqaent f In the ratio 5—2, which 
is the antecedent f Which the consequent? In the ratio |, which is 
the anteoedent f Which the consequent f 



172« An arithmetical ratio is not changed in value 
when its terms are increased or diminished by the same 
number, because their dif^rence, which expresses this ratio, 
remains the same. 

Thus, the arithmetical ratio of 12 to 5 \a X\i<& b&tc^ «& >ScaX 
of 14 to 7, and of 10 to 3, although la t\i<& &c^X. ^:»s^ ^^^^ 
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terms were increased by the number 2, and in the second 
diminished by the same number. 

Q. Is an arithmetical ratio changed by increaane or diminishing 
equally its terms f Why not t What is the arithmeticfu ratio of 12 to 5 ? 
Ofl4to7f OflOtoSt 

173« A geometrical ratio is not changed in value by 
multiplying or dividing its terms by the same number. For 
this ratio is expressed by placing the first term over the se- 
cond, as a fraction, and a fraction is not changed in value 
^by multiplying or dividing its terms by the same number 
(Art. 69 and 70). 

Thus, the geometrical ratio of 4 to 2 is the same as that 
of 8 to 4, or of 2 to 1, since ^=2, |=2, f =2. 

Q. Is a geometrical ratio changed by multiplying or dividing its terms 
by the same number f Why not t How is this ratio expressed? What 
is the geometrical ratio of 4 to 21 Of8to4T Of2tolt Howare 
these ratios expressed f 

174« Four numbers are said to be in arithmeUcal pro- 
partionj when the difierence between the first and second is 
equal to the difference between the third and fourth. This is 
also called a proportion by differences, 

, Thus, the four numbers 4, 2, 10, 8, are in arithmetical 
proportion, since 4— 2=10— 8. 

Four numbers are said to be in geometrical praparHony 
when the quotient arising firom the division of the first by the 
second is equal to that arising fron the division of the third 
by the fourth. This is also called a proportion by guoHenia, 

Thus, the four numbers, 4, 2, 16 and 8, are in geometri- 
cal proportion, since ^3= y . 

Pbopobtion, therefore^ is an equality of too ratios* 

Q. When are four numbers in arithmetical proportion t What is this 
al^ called I Give an example of four numbers in arithmetical propor* 
'tion. When are four numbers in geometrical proportion f What is this 
also called f Give an example, what is meant by proportion f 

175« There are four terms in every proportion. The 
Urst and fourth terms are called the extremes ; the second 
and third the means. 



PBOPaRTioif. 147 

An arithmetical proportion is expressed by writing one dot 
between the first and second terms ; two dots between the.second 
and third terms ; and one dot between the third and fourth terms. 

Thus, 4 • 2 : 10 . 8, 
which is read 

A is to 2 at 10 is to 8. 

4 and 8 are the extreme terms; 2 and 10 the means. 

A geometrical proportion is expressed by doubling thd 
number of dots used in an arithmetical proportion. Thus, 

4 : 2 : : 16 : 8, 
which is read 

A is to 2 as 16 is to S; 

4 and 8 are the extremes; 2 and 16 the means* 

Q, How many terms in « proportion? Which are the extremes f 
The means 7 How is an arithmetical proportion expressed f Write one. 
Which are the extremes ? Which the means ? How is a geometrical 
proportion expressed t How read? Write one. Which are tliM ex- 
tremes ? Which the means ? 

176e '^^ first and second terms of an arithmetical 

proportion may be made equal, and also the third and fourth 
terms, by adding, in each case, to the smaller term, the 
latio, or by subtracting the ratio from the greater terms. 

Thus, in the proportion 

4 . 2 : 10 . 8, 

the ratio is 2, and by adding it to 2 and 8, we have 

4 . 4 : 10 . 10 ,• 

and by subtracting it from 4 and 10, we have 

2.2:8.8. 

Q. How majr the first two terms and the last two terms of an arith* 
metical proportion be made equal ? 

].77e '^be first and second terms of a geometrical pro- 
. portion may be made equal, and also the third and fourth, 
by multiplying the smaller or dividing the larger terms in 
eoher case by the ratio. 

Thus, in the proportion 

4 : 2 : : 16 : 8, 
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we have» by multiplying the second and fourth terms by the 
TatbS, 

4 : 4 : : 1& : 16 ; 

and by dividing the ficst and third tezzns by the same ratio, 
we have 

2 : 3 : : 8 : 8. 

Q. How ntiis^ the first two and last twp t/sma of a geomotiidal ratio 
be made equal! 

17<S« The fundamental property of an arithmetical 
proportion is^ that the sum of the extremes is equal to the 
sum of the means* 

Thus, in the proportion 

3 . 7 : 8 • 12 

3+12=7+8; 

and this is true for every similar proportion. For, if the 
first two terms were equal to each other, and also the last 
two, as in the proportion 

7 . 7 : 12 . 12, 

it is evident the sum of the extremes must be equal to the 
sum of the means, since we have 

7+12=7+12; 

and (by Art. 176), this reduction can always be effected. 

Q, What i» the fondameatal property of an arhhmeticid proportion f 

1 79e The fundamentid property of a geometrical pro- 
portion iSf that the product if the extremes is equal to the 
product of the means. 

Thus, in the proportion 

4 : 2 : : 10 : 8, 
we have 

4X 8=2x 16, or 32=82 ; 

m^d this is true in every such proportion. For, if tbe first 
two and last two terms were equal to eaeh other, aa in tbe 
proportion 

4:4i;W;\^v 
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it is evident the product of the extremes must he equal to the 
product of the meaas, since we have 

4X16=4X16; 

and (hy Art. 177), this reduction can always be efl^ted* 

Q. What is the fundamental prq;)erty of a geometrical proportion! 

« 

it 80* It follows from this fundamental property of a 
geometrical proportion^ that knowing the first three termt 
of a proportion^ we map determine the fowrth hy multiply- 
ing the second and third terms together^ and dividing by 
thefirst. 

For, by Art. 178, the product of the means is equal to 
the product of the first term by the fourth. The fourth term 
roust therefore be equal to the product of the means divided 
by the first term. 

Thus, to find the fourth term in the proportion 

3 : 8 : : 12 : 4th term, 

we have 4th term = Il2f5 = y =; 82 ; 

the proportion then becomes 

3 : a : : 12 : 32 

in which we have 3X 32=s8x 12 ; 
or 96=96, 
as in Art. 179. 

BXAXPLBS. 

1. The first three terms of a geometrical proportion are 

1, 2,«d. What is the fourth term ? Ans. 6. 

2. The first three terms of a geometrical proportion are 

3,6,9. What is the fourth term ? Ans. 18. 

3. The first three terms of a geometrical proportion are 

1, 2, 2^ What isi the fourth term? Ans. 4.. 

4. The first three terms of a geometrical pioportioQ aie 

9, 2, 1. What is th^ fourth t^^m ? Ans. |. 

9* How do you find the fomth term of a geometrical proportion of 
which you know the first three terms I 
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SINGLE RULE OF THREE. 

181* The SrsGiERchRovTBiax embraces a ckunrf 
questions in which three numbers in geometrical proportum 
are given to find a fourth. 

Thus, if 25 yards of cloth cost 960, wh^t will 84 yard^ 
cost? 

In this example, three numbers are given: the 25 yards 
of cloth, their cost, 960, and the 84 yards of cloth; and it is 
required to find the fourth number, which is the cost of the 
84 yards of cloth. 

Now, since 25 yards of cloth cost 860, it is plain, 1, 2, 
3, &;c. times more cloth must cost 1, 2, 3, &c. times more 
dollars. Hence, the 25 yards and the 84 yards must bear 
the same relation to each other that their respective prices 
do. The four numbers are therefore in geometrical pro- 
portion, and to find the fourth term, we have only to apply 
the rule in Art. 180. 

OPERATION. 

yds. $ yds. 

25 : 60 : : 84 : Ans. 

The proportion being ex- 60 

pressed by the signs in Art. ,a«/v, ^^ 
175, we multiply the second ^ ) ^^^"'^^ C*^"^ -^ 

and third terms together, "*^ 

and divide by the first, and ^q 

we find 8201.60 the fourth 25 

term required. _ 
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If this answer be correct, the first term multiplfed by k 
must be equal to the product of the means (Art. 179). 

25X201.60=5040. 
60 X 84 s5040. 

The answer is correct. 
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' 182* Let us take another example. 

If 20 men can dig a certain ditch in 15 days, how many 
days will it take 30 men to dig it? 
t In this example, three numbers operation. 
are again given, viz : 30 men, 20 men. men. days, 
men, and 15 days; and a fourth 30 : 20 : : 15 : Ans. 
Dumber is required. But if 20 men 20 

can dig the ditch in 15 days, it is on \ onn 

plain that 2, 3, 4, &c. times more ^ ) ^ 

men would dig the same ditch in ^^ ^^^ 

2, 3,4, &c. /etrer days. The num- •' 

ber of men, 20, will then be con- pboof. 

tained in the number 30, as many gQ^ 10=300 

times as the number of days em- 20x15=300 

ployed by the 30 men is in the 15 

days employed by the 20 men. The fbur numbers are 
therefore in proportion, and the operation shows that the 
fourth term is 10 days. 

. The product of the extremes being still equal to the pro- 
duct of the means, the answer is correct. 

Q. What class of questions does the tingle rule of three embrace t 
In the first example, which are the three given numbers f What is the 
required number ? If 1 yard of cloth cost $2, what will 2 yards cost t 
3 yards ? 4 yards 7 If 2 yards cost $4, what will 3 yards cost t 4 yardst 
5 yards ? 6 yards f Does more cloth require more or less money f 
What relation does the number of yards bear to the prices in each 
case 7 The four numbers then form what f In what manner may the 
fourth term be found f How do you know when you have th^ correct 
answer ? In the second example, wfaidii are the three ^ven numbers? 
What number is required f It 2 men can dig a ditch m 20 days, how 
many days would it take 4 men to dig it f 8 men ? Do mora men then 
require more time or less time t What relation does the number of davs 
bear to the number of men f The four numbers form what f How is toe 
fourth term found f How do you know that the answer is correct f 

183e The two examples just explained exhibit the two 
classes of questions which are embraced in the Single Rule 
of Three. 

In both cases there are four numbers considered, two of 
one kind of quantity, and the other two of another kind of 
quantity. 

In the first case, there is a direct relation between the 
number of yards of cloth and theit cottos^xsk&^'^Ttt^ 
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the greater number of yards requiring the greater number 
of dollars, and the less number of yaras the less number of 
dollars. 

A proportion in which the corresponding terms are so 
related that more requires mare^ or less requires less^ is 
called a direct praporHan. 

In the second example, more men perform the same work 
in less days, and less men in more days. The relation here 
between the men and their corresponding number of days 
is consequently inverted, A proportion in which the cor- 
responding terms are so related, that more requires lesSf or 
less requires more^ is called an inverse proportion* 

From what has been said, we may form for both of these 
classes of questions the following general 

Place the number wkich is (f the same kind as the ath 
swer sought in the third term. 

Consider whether^from the nature of the question^ the an- 
swer is greater or less than the third term. Ifi^ is greater ^ 
place the least of the remaming numbers vn the first term^ 
and the greater in the second term. But if the answer be 
less than the third term, place the greater of the remaining 
numbers in the first term, and the less in the second. 

Multiply the second and third terms together, and divide 
by the first; the quotient unll be the fourth term or answer 
sought. 

PROOF. 

Multiply the extremes together, and also the means; if 
the answer be correct, the two products tviU be equaL 

Q. How many kinds of questions are there in the single rale of three f 
How many quantities are considered in each case ? What kind of quan- 
tities are they f In the first example, what kind of relation exists ? Ex- 
plain this. What ia this proportion called ? Why direct t In the se- 
cond example, what kind of proportion ? Why inverse ? Are both of 
these cases worked by the same rule t What is this rule ? What num- 
ber is placed in the third term f Where are the two other eiven numbers 
placed f When the answer sought is greater than the thira term, which 
IS the second term f When the answer b less than the third term, which 
is the second term f How is the answer found ? How do you know 
when the work is correct ? What ia the proof t 
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Ans. 



EXAMPLES. 

1. If 2 cwt. of sugar cost J84 13«. 4c2., what will 20 cwt. 
cost? 

In this example, d64 ld«. 
Ad. is the third term, since 
it is of the same kind as the 
answer sought. As 20 cwt. 
of sugar will cost more than 
2 cwt., we place 20 cwt. in 
the second term, and 2 cwt. 
in the first term. We then 
reduce the M ISs. Ad. to 
pence hy the rule for reduc- 
tion descending; and then, 
to find the answer, multiply 
1120 pence by 20, the se- 
cond term, and divide by 
the first term. The quotient 
11200 is the answer in 
pence; which, reduced to 
pounds, shillings, and pence, 
becomes J646 ISa. Ad. 

Instead of reducing the compound number to pence, we 
could have multiplied it at once by 20 or its factors 4 and 5, 
and then divided by 2, as follows : 



OPERATION. 

cwt. cwt. £ 8. d. 
2 : 20 : : 4 13 4 
20 

"93 
12 

1120 
20 

2 ) 22400 



12 ) 11200 pence. 
2,0)93,3— 4 pence. 
;846-13 sh. 



£ 8. d. 

Ans. 46 13 4 



cwt. 
2 : 


OPERATION, 
cwt. £ 8. d. 

20 :: 4 13 4 
4 




18 13 4 
5 




2 ) 93 6 8 
Ans. 46 IS 4 



Ans. 



By this operation, we ob- 
tain the same answer. As 
the numbers are, however, 
often large, the reduction is 
most generally necessary. 



2. If 3 cwt. of tobacco cost $115, what will 15 cwt, 3 
qrs. 16 lb. cost? 
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We first redace the 
1st and 2d terms to 
pounds, and then mul- 
tiply the 2d and Sd 
terms together, and 
divide hy the 1st as 
before. The answer 
is 8600.l22^g cts. 



cwt. 
3 

4 

12 

28 



OPERATION, 
cwt. qr. lb. $ 

15 3 16::115:Ans 
4 

63 

28 



336 lb. : 1780 lb. : : 8115 : Ans. 

336 lb. : 1780 lb. : : $115 : Ans. 
115 



8900 
1780 
1780 



336 ) 204700 ( $609.22 A Ans. 
2016 



3100 
3024 



760 
672 

880 
672 



108 



336 



= A 



3. If 100 barrels of flour will support 30 men 150 days, 
how long would they subsist 350 men ? 



The answer being 
days, the third term is 
days ; and since the an- 
swer is less than the 
third term, the second 
term is less than the first. 
The resiult gives 12f 
fajrs for the answer. 



OPERATION, 
men. men. days. 
350 : 30 : : 150 : 

30 



Ans. 



350)4500(124 davs, 
350 



1000 
700 



^^ 



P% 
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184* The operations in questions of Ihe Single Rule 
of Three mayoflen besimpIiRed by the process of ano/jrni. 
Thus, 

1. If 5 barrels of flour coat $35, what will 40 barrels 
cost? 

Ofebatiok. Since 5 barrels cost |l3d, 1 barrel will coat 
>«=7 dollars; and 40 barrels will be worth 40x7:=3a0 
dollars. 

The analysis consists in this example in finding the value 
of a single barrel of floor when that of 5 ia known. This 
value is expreasetl by the ratio *^, and thus ascertaining the 
value of 1 barrel, that of 40 is obtained by simple multipli* 
cation. 

2. If a man travel 100 miles in 5 days, how many miles 
will be travel in 25 days at the same rate? 

Opikatjom. — If he travels 100 miles in 5 days, he will 
travel >go=20 miles in 1 day, and 25X 20=300 miles in 
35 days. 

In this example the analysis shows that the man must 
travel 20 miles per day, and therefore he travels 500 miles 
in 35 days. 

3. If 6 men consume 12 barrels of flour in 1 year, how 
much will 50 men consume in the same time? 

Opehatio:t, — If 6 men consume 13 barrels in 1 year, 1 
man will consume ^=2 barrels in the same time, and 50 
men will require 50x2=100 barrels. 

Here, by analysis, we find how much 1 man will consume 
at the given rate, and multiply the result by the number of 
men for the answer. 

Q. Howmif questions in the ungle rule of three be amplifiadr How 
is ihe anatysis applied in Ihe tirst eiample f When fou know ibe cart 
ofasinalelhiDg. hawmiy^oulind thecosIofniBayr HI hat cost 93, 
what wHl 10 hala cost I 30 I 30 f 40 t 50 I How a the angJrna 
applied in Ihe second example 1 When yon know ttw distance a oian 
travels in 1 day, bow may you find the dislance travelled in 2, 3, 4, S, 

20T 1 ,.....-. 

11 know the quantity of flour 1 man will c 
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EXAMPLES. 

1. If 50 barrels of flour cost $250, what will 10 barrels 
cost? Ans. 950. 

2. What will a barrel of sugar cost weighing 217 lbs. at 
Si cts. per lb. 1 Ans. 918.44^. 

3. What is the value of 3 barrels of molasses at 25 cts. 
per gallon? Ans. (23.62^. 

4. If 80 barrels of flour will support 100 men 40 days, 
how long will they subsist 25 men 1 Ans. 160 days. 

5. If 5 men can do 100 yards of work in 24 days, how 
many men will do the same work in 15 days ? 

Ans. 6 men. 

6. A man's annual income is $1460: what is it per 
day? Ans. #4. 

7. How many yards of carpet that is 3 feet wide will 
cover a floor that is 27 feet long and 20 feet wide ? 

Ans. 60 yards. 

8. A garrison of 536 men have provisions for 12 months : 
how long will these provisions last if the garrison be in- 
creased to 1124 men ? Ans. 174yf |^ days. 

9. A piece of work is done in 12 days by working 4 
hours per day: what time will be required to finish it, by 
working 6 hours per day ? Ans. 8 days. 

10. How nmeh com can be bought for 80 dollars at S7i 
cents per bushel ? Ans. 21 3} bushels. 

11. A person fails owing 92000, but has in goods, money 
and debts due him 9427.50 : how much will he pay his ere* 
HJitors per dollar, if he deliver these to them? 

Ans. 21| cts. 

1^. A person's income is $500 per year, and he spends 
daily 9l.l2i, how much will he save at the year's end ? 

Ans. $89.37i. 

18. The governor of a besi^ed town, having provisions 
S4 days, at the rate of H lbs. \Gt day for each person, 
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8 to prolong the aiege to 60 days, in the hope of 
succour: what muat be the allowance for this purpose? 
Ans. lg*i; lbs. 

14. A man pays board at 94 per week : how long will 
•100 board him ? Ana. 25 weeks. 

15. The salary of the President of the UQited States is 
925,000 : how much may be spend per month to save 95000 
at the year's end } Ans. SIOOOJ. 

18. A soldier steps 2 yards in 3 steps: how manv yarda 
will he march in 100 steps? Ans. 106 yds. 2 fl. 

COIITBAOTIOSS OF THX SINflLE RFtE OF THBKE. 

185* ^Vhen the price of a single thing is expressed in 
exact parts of a higher unit, the operations of the Rule of 
Three may he very much contracted by dividing by the 
number expressing the number of these parts, and the result 
will be the answer in terms of the higher unit, — Thus, 

1. What is (he value of 100 bushels of corn at 50 cents 
per bushel ? 

Since 50 cents are i of a operatioit. 

dollar, 100 bushels of corn cu. « 
wUl cost i as much at 50 60 = i 2)100 
cents per bushel as at 81 — TT . , „ 

per bushel. But 100 bushels ^'^ "^^ "> *>""• 

at 91 per bushel cost 9100: at 50 cents, they must there- 
fore coat 8"go=j6o_ 

2. What is the value of 100 bushels of wheat at 75 cents 
per bushel ? 

As 75 cla. do not form qferatioit. 

an exact part of 91, we eu. # 
first find how much 100 60=i 
bushels of wheat will 
cost at 50 cts., and then 9it_i 

what they will cost at 36 * 

cts., and add the two re- ' 975 ^ost at 75 cts. 

suits together for the 

value of the 100 bushels at 76 cts. Since 25 cts. 

91, we divide 100 by 4, and we gel %1& W \W ci 
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wheat at 25 cts. Dividing the cost at 50 cts. by 2, would 
also give the cost at 25 cts,, since 25 cts.=i of 50 cts. 

3. What is the value of 125 gallons of wine at 10«. Ad* 
per gallon ? 

OPERATION. 

125 



10sh.=i;8 2 

4i.=^ofl0sh. 30 



62 10 cost at 10^. 
2 18" " 4<f. 



Ans. J664 11«. ed. cost at IO5. Ad. 

10 shillings being i of J8l, we first divide by 2, which 
gives the cost of the wine at 10 shillings ; Ad. being i of 1 
shilling, is -^ of 10 shillings; and dividing the cost at 10 
shillings, by 30, we get the cost at Ad. Adding the two 
results, we get the answer. 

Since Ad. is ^^ of £l, the same result would have beea 
obtained by dividing 125 by 60, the cost being still £2 1^. 
8d. 

4. What is the value of 4 cwt. 3 qr. 14 lb. of sugar at 
$5.50 per cwt. ? 

Multiplying «5. operation. 

50 by 4, we get 2qr.=Jcwt. 2 i>5.50 

the cost of 4 cwt. ^ -» 4 

We then divide 

the cost of 1 cwt. 2 qr. = i cwt. 

by 2 for the cost 1 qr.=:i of 2 qr. 2 



22.00 cost of 4 cwt. 
2.75 " 2 qr. 
1.37i « 1 qr. 
68| « 14 1b. 



of 2 qrs., since 141b.=i of 1 qr. 2 
2 qr. = i cwt. 
Divide now the 
cost of 2 qr. by 2 Ans. $26.81|, cost of 4 cwt. 3 qr. 14 lbs. 
for the cost of 1 

qr., since 1 qr.=3 of 2 qr.; and this again by 2 for the cost 
' of 14 lb., since 14 lb.=i qr. The sura of these separate 
results is the answer. 

A number which is an exact part of another number is 
said to be an aliquot part of it : 50 cents, 25 cents, 10 cents, 
are aliquot parts of $1 ; since 50 cents is contained in $1, 
? times ; 25 cents, 4 times ; 10 ceula^ 10 Ivcoes^ &c. 
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It is oflea convenient to have tables of aliquot parts of 
compound numbers. The following are most in use, and 
should be carefully committed to memory :— 

Tables of Aliquot Pakts. 



1 




MONET& 




/■ 


Oenti. 


• 


Shillings. 


£ 


Pence. 


1 BbUIiDK. 


60 = 


\ 


10 = 


i 


6 = 


i 


33|= 


6a.8</.= 


IT 

I 


4 = 


* 

i 

T5 


35 = 


i 


5 = 


3 = 


30 = 


1 


4 = 


2 = 


I2i= 


3a. 4(7.= 


li = 


6J= 


3a. 6(2.= 




5 = 


1 iV 


U.8d.z= 




, 



WEIGHT. 


TIME. 


Um. 


Cwt. 


Cwt. 


Ton. 


Month. 


Year. 


Days. 


Month. 


66— 
38= 
14= 

7= 


i 
i 


10= 
6= 

3= 


TV 


6= 
4= 
3= 
3= 


i 
1 

T 
, 1 


15 = 
10 = 

7i= 
6 = 
5 = 
3 = 


1 • 

1 

■nr 



Q. When the price of a angle thing is expressed in exact parts of a 
higher unit, how may the operation of the rule of three be contracted ? 
Ifthe price of a single thinff be 50 cents, by what would you divide ? 
Why ? What unit would the ansi^er be f By what would you <iKvide 
ifthe price were 25 cents f When is a number an aliquot part of an- 
other ? Is 50 cts. an aliquot part of $1 f What part ? Is 25 cts. f Why ? 
What partf Is 37i cts. an aliquot part of $1 ? How would you apply 
this contraction in such a case f What number of cents are aliquot 
parts of $1 f What part of $1 is each f What number of shillings is 
an aliquot part of JCI? What part is each f Pence of shilling? What 
number of pounds is an aliquot part of 1 cwt. f What part is each? 
What number of cwts. is an aliquot part of 1 ton f What number is 
each f How many months form diquot parts of 1 year 7 How many 
days form aliquot parts of 1 month f 

EXAHPLBS. 

1. What is the value of 116i yards of cloth at £2 2<. 6d. 
per yard 7 



116 
2 

232 cost at £2. 
14 10 " 2s.6d. 
1 01 S 
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By the table it opebation. 

will be seen 2». 2«. 6J.=J of Jl 8 
6d. = J of jei : 
dividing jeil6, 
which will be the 
cost of 116 yds. 

at £l, by 8, we cost of i yd. 

have^l4 10«. as 
the cost at 25. 6(f. ^247 11 3. 

2. What will 720i yards of cloth cost at 6«. 8d. per 
yard ? Ans. ^6240 U. ed. 

3. What will 213 yards of cloth cost at £l 13^. Aid. 
per yard ? Ans. £355 Sa. lOid. 

4. What will 112 cwt. 3 qrs. 14 lb. of sugar come to at 
812.25 per cwt. ? Ans. •1382.71J[. 

5. What is the value of 10 boxes of soap, each box con- 
taining 30 lbs., at 6f cents per lb.? Ans. 918.75. 

6. What will be the cost of 275 yards of cloth at 91.37^ 
per yard ? Ans. $378,124. 

7. What is the value of 416 gallons of molasses at 62i 
cents per gallon 1 Ans. Il|260. 

8. What will 200 barrels of flour cost at $5.56^ per 
barrel? Ans. $1112.50. 

9. What will 75 barrels of beef cost at $9.87^ per bar- 
rel? Ans. 9740.624. 

10. What will 100 tons of iron cost at $3.9d| cents per 
cwt. ? Ans. $7875. 

11. What will 16 cwt. 2 qr. 18 lb. of sugar cost at $7.75 
per cwt. ? Ans. il29.12^f 3. 

12. What will 22,000 feet of lumber cost at 89.25 per 
thousand feet ? Ans. 8203.50. 
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COMPOUND RULE OF THREE. 

186« 3^ GoHPouND Rule of These ejnbraces a 
eldsa of questions which requires two or more statements. 

1. Thus, if 9 men can build 86 feet of wall in 4 days, 
how many feet of wall will 19 men build in 11 days ? 

^ Ist OPERATIOir. 

In this example, we first as- men. men. feet. feet. 

certain how many feet of wall 9 : 19 : : 36 : Ans. 

19 men can build while 9 men 19 

are building 36 feet. It is plain, "~~ 

9 men will be to 19 men, as 36, ^*^ 

the number of feet built by 9 ^" 
men, is to 76, the number of feet 
built by 19 men. 



9)684 



76 feet. 

We now ascertain how many feet 19 men can build in 11 
dayS) when it is known they can build 76 feet in 4 days. 

Since 19 men can build 76 2d operation. 

feet of wall in 4 days, it is evi- days. days. feet. feet, 

dent 4 days will be to 11 days, 4 : 11 : : 76 : Ans. 

as 76, the number of feet built 11 

in 4 days, is to 209, the number 

of feet built in 11 days: 209 4)836 

feet is therefore the required an» . — 20Q f t 

swer. * 

2. If 5 persons consume 10 barrels of flour in 1 year, 
how many barrels will 20 persons consume in 7 years at 
the same rate ? 

We first ascertain how many 1st operation. 

barrels 20 persons will use in 1 penona. penons. bar. bar. 

year at the given rate. Here, 5 5 : 20 : ^ 10 : Ans. 

persons will be to 20, as 10, the 20 

number of barrels used by 6 . T7T 

persons, is to 40, the number re- ' __ 
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Now, since 20 persons con- 2d opbkation, 

sume 40 barrels in 1 year, by a year. year. iMumis. bamdi. 

simple proportion we can find ^ : 7 ; : 40 : Ans. 

how many they will consume in "^ 

Tyeaw. They wUl require 280 Ans. =280 barrels. 

3. If 12 men can dig 100 feet of ditch in 5 days, how 
many men will be required to dig 200 feet in 8 days ? 

Here, we first find the num- 1st opbration. 

ber of days 12 men will require feet. ftet. days. days, 

to dig 200 feet It is plain, 100 100 : 200 :: 6 : Ans. 

feet will be to 200 feet, as 6, the ^QQ 

number of days required to dig i aa m aaa 

100 feet, is to 10, the number of ^"" )Il^ 

days required to dig 200 feet. 1q dayg. 

It is now required to find the number of men necessary 
to dig a ditch in 8 days, which 12 men are 10 days digging. 

Since the work has to be done 
in a shorter time, more men will 
be required. The fourth term 
of the proportion must then be 
greater than the third term,which 
is 12, and 10 days will be the 
second term. The answer is 15 
men. 

Q, What kind of questions does the oompound rule of three em* 
brace f 

187a The questions which we have just examined, as 
well as all others of the same kind, might be solved by an* 
other mode. 

Thus, in the first example, if 9 men can build 86 feet of 
wall in 4 days, they will build y=9 feet in 1 day, and 
9x11=99 feet in 11 days. The question then reduces 
itself to find how many feet 19 men can build while 9 men 
are building 99 feet. 



2d 


OPEBATION. 




days. 
6 : 


days. 

10 : 


men. 

: 12 : 


men. 

Ans. 




8 


10 






)120 






Ans. 


=15 men. 



CX>]fP01JIID RULE OF THREE. 163 



OPEBATZON. 




men. men. feet. 


liMt. 


9 : 19 : : 99 : 


Ans. 


19 





By a simple proportion we 
find that 9 men is to 19, as 99, 
the number of feet built by 9 "RflT 

men, is to 209, the number of ^^ 

feet built by 19 men. The same 
result that we found before. 9 \ ^ggx 

Ans. =209 feet. 

In the second example, if 5 persons consume 10 barrels 
of flour in 1 year, 1 person will use V =2 barrels in 1 year, 
and 2 X 7=14 barrels in 7 years. If 1 person consume 14 
barrels of flour in 7 years, how many will 20 persons con- 
sume in the same time ? 

OPESATlbir. « 

We find by a simple proper* penon. person, btnel. banel. 

tion that 20 persons will con- 1 s 20 : : 14 : Ans. 
sume 280 barrels, as found be- 20 

*''^* Ans. =280 bbls. 

In the third example, if 12 men dig 100 feet in 5 days, 
they will dig igo=20 feet in 1 day. But the required num- 
ber of men have to dig 200 feet in 8 days ; that is, they must 
dig ^o=25 feet per day. 

We have then the prc^rtion opbratioit. 

20, the number of feet 12 men feet feet. men. men. 
will dig in 1 day, to 25, the num- 20 : 26 : : 12 : Ana. 
ber of feet dug by the required ^^ 

number of men in the same time, 2^ v ano 

as 12 men is to the required ^ 

number of men, which we find j^ng, --15 njen, 

to be 15, as before found. 

The process by which these solutions are made is called 
anaJysisj and consists in discovering from the nature of the 
question the relation which a single thing bears to its cor- 
responding term. This operation can often be made men- 
tally. 

9. What is the name ^ven to the proceas whicb. V»a v»\.\i^w^«- 
plauied £or working qaestions in the compoxxxid i\i\ft oi xJm^^X ^ ^ 
d&SB it conast f How do you iilualrato tbia bv Oaa tox «l»s«^^R 
cobd example t Tidid example t 
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BXAHPLBS. 

1. If a person travel 300 miles in 10 days of 12 hours 
each, in how many days of 16 hours each will he travel 
600 miles t Ans. 15 days. 

2. If a family of 9 persons spend 9480 in 8 months, how 
much will serve^ a family of 24 persons living at the same 
rate for 16 months? Ans. 82560. 

3. If 28 dollars be the wages of 4 men for 7 days, what 
will be the wages of 14 men for 10 days? 

Ans. 9140. 

4. If 120 bushels of corn can serve 14 horses 56 days, 
how many days will 94 bushels serve 6 horses ? 

Ans. 102JI days. 

5. If 3000 lb. of beef serve 340 men 15 days, how many 
pounds will serve 120 men for 25 days ? 

Ans. 1764 lb. \\\\ oz. 

6. If a barrel pf potatoes last a family of 8 persons 12 
days, how many barrels will be required for 16 persons for 
1 year? Ans. 60 1 barrels. 

7* If 180 men in 6 days of 10 hours each, can dig a 
trench 200 yards long, 3 wide, and 2 deep, in how many 
days, 8 hours long, will 100 men dig a trench 360 yards 
long, 4 wide, 3 deep? Ans. 15 days. 

APPLIOAI^ION OF THB FRECEDINO Kri.ES. 

Find tfaie total value of the principal annual products of 
the several States, as determined by the census of 1840, as 
follows :— 

Maine. 

6,122 tons of cast iron at 83.25 per cwt. 8397,930.00 

16,666| sacks pf salt, (each sack contain- 
ing 3 bushels,) at 35 cents per bushel, 17,500.00 

848,166 bushels of wheat, at 75 cents per 

bushel, 636,124.50 

1,076,409 bushels of oatSi al 204 cents 9er 
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1,465,551 lbs. of wooU at d7i cts. per lb. 540,581.621 
3,464,073 barrels of potatoes of 3 bushels 

each, at 12^ cts. per bushel, 1,299,027.37} 

601,358 tons of hay, at $1.10 per cwt., 15,200,876.00 
270,156 quintals of fish of 100 lbs. each, 

at 2i cts. per lb., 628,101.00 

180,868,300 feet of lumber, at $1.06 per i 

hundred feet, 1,017,203.08 

1860 hhds. of sperm oil, at 70 cts. per 

gallon, 82,422.00 

7120 boxes tallow candles of 30 lbs. each, 

at 12i cts. per lb., 26,733.75 

•20,985,164.07} 
New Hampshirb. 

20,020 bushels of bituminous coal, at $1.15 

per chaldron, $ 

1,206,114 bushels of oats, at ^ of a dollar 

per bushel, $ 

105,103 busheb of buckwheat, at $1} per 

barrel of 3 bushels each, $ 

406,107 tons of hay, at 81} per cwt., • 
1,666 boxes of sperm candles, of 30} lbs. 

each, at 31} cts per lb.. $ 



Ans. $11,555,821.01 + 
Massachvsbtts. 



0,332 tons of cast iron, at 93} per cwt., $ 
6,004 tons of bar iron, at 4} cts. per lb., $ 
125,532 barreb of salt, of 3 bushels each, 

at 40 cts. per bushel, $ 

380,715 quintals of fish of 100 lbs., at 2} 

cts. per lb., $ 

124,755 barrels of pickled fish, of 2p0)b^. 

each, at 2} cts. per lb., ff 

251,208 boxes of soap, of 50 lbs. each, at 

3} cts. per lb., 
41,015 boxes of tallow candles, of 30 lbs. 

each, at lOi cts. per lb. % 
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72,090 boxes of sperm candles, of 30 lbs. 

eacb, at 32| cts. per lb., 8 

569,395 tons of hay, at 75 cts. per cwt., 9 
57,634 hogsheads of sperm oil, at 65 cts. 

per gallon, 8 

53,408 hogsheads of fish oil, at 31 7 cts. 
y V^^ gallon, 8 



816,218,106. 
Rhode Island. 



4,126 tons of cast iron, at 8li per quarter, 8 
911,973 bushels of potatoes, 37i cts. per 

barrel of 3 bushels each, 8 

63,449 tons of hay, at 87^ cts. per cwt., 8 
24,741 boxes of soap, of 50 lbs. each, at 

31 cts. per lb., 8 



81,687,093.51 
Connecticut. 



3,414,238 bushels of potatoes, at 50 cts. 

per hamper of 2^ bushels each, 8 

30,302 hhds. of fish oil, at 37^ cts. per 

gallon, 8 

426,704 tons of hay, at 87i cts. per cwt., 8 
737,424 bushels of rye, at 31^ cts. per 

bushel, 8 

14,693 boxes of tallow candles, of 30 lbs. 

each, at 10| cts. per lb., 8 



89,143,882.2' 

YSSMONT. 



36,992 bales of wool^ of 100 lbs. each, at 
42 cts. per lb., 8 

8,869,751 bushdls of potatoes, at 62i cts. 
per hamper of 2i bushels each, 8 

836,739 t»ns of hay, at 68| cts. per cwt., 8 

1,681,819 sheep, at 84i per pair, 8 



%V^,<;^QQ,355; 



APPUCATIOHfl. 



16T 



Nbw York. 

29,088 tODs of cast iron, Itt d| cts. per lb., S 
58,693 tons of bar iron, at 84| per cwt., 8 
9,444 pigs of l^ad, of 70 lbs. each, at 93i 

per 100 lbs., $ 

955,961 barrels of salt, of 3 bushels each, 

at 40 cts. per buahel, $ 

12,286,418 busheU of wheat, alt 9lMi 

per bushel, $ 

20,675,847 bushels of oats^ at 75 q^. per 

bag of 3 bushels each) 
762,628 barrels of buckwheat, of 196 lbs. 

each, at $U per 100 lbs.,. 
2,194,457 barrels of com, of 5 bushels 

each, at 55 cts. per bushel, 
30,123,614 bushels of potatoes, at 75 cts. 

the hamper of 2^ bushels ^ach, 
3,127,047 tons of hay, at $1$ per cwt., 
40,302 barrels of fish oil, at 43i cts. pw 

gallon, 
389,130^00 feet of lumber, at $12^ per 

1000 feet, 
170,569 boxes of soap, of 70 lbs. eaich, at 

$3i per 100 lbs., 
134,326 boxes of tallow candles, of 30 lbs. 

each, at 121 cts. per lb., 
98,453 bales of wool, of 100 ^bs. ea^^ at 

50 cts. per lb., 



$133,691,947.13i 



New J^KCBTk 

11,114 tons of cast iron, at $1« p^r quar- 
ter, $ 

7,171 tons of bar iron, at $bi per cwt., • 

334,861 tons of hay, at 37i cts. per quar- 
ter, $ 

2,539 barrels of fish oil, at 4d| cts. per 
gallon, % 

H 
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6,903 boxes of soap, of 70 lbs. each, at 

$3} per lOO lbs., 
12,418 boxes of tallow candles, of 30 lbs. 

each, at $2i per quarter. 



PEMN8YI.yANIA. 

98,395 tons of cast iron, at $3^ per cwt., 
87,244 tons of bar iron, at $1 per quarter, 
859,686 tons of anthracite coal, of 28 

bushels each, at 20 cts. per bushel, 
11,620,654 bushels of bituminous coal, at 

f6| per chaldron, 
549,478 bushels of salt, at $2^ per sack 

of 3 bushels, 
13,213,077 bushels of oats, at 37i cts. per 

bushel, 
20,641,819 bushels of wheat, at $1.12^ 

per bushel, 
1,311,643 tons of hay, at $1.10 per cwt., 
72,824 boxes of soap, of 70 lbs. each, at 

$4| per cwt, S 

77,228 boxes of tallow candles, of 30 lbs. 

each, at $14i per cwt.. 



12,009,347.6 



DeIiAWABE. 

17 tons of cast iron, at S3| per cwt., 
449 tons of bar iron, at $3| per cwt., $ 
769 hhds. of sperm oil, at 76i cts. per 

gallon, $ 

2263 hhds. of fish oil^ at Sli cts. per gal- 
lon, $ 
22,483 tons of hay, at $lMi per cwt., S 



•78,167,129.9 



$595,122.41+ 

Mahyland. 

8,876 tons of cast iron, at $4| per cwt., $ 
7,ff00 tons of bar iron, at 87i cts. per 
quarter, % 
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222,000 bushels bituminous coal, at $7| 
per chaldron, .$ 

6,233,086 bushels of corn, at $4i per 
barrel of 5 bushels, 8 

106,687i tons of hay, at $1.10 per cwt., t 

24,616 hhds. of tobacco, of 1000 lbs. each, , 
at $51 per 100 lbs., $ 



$12,216,179.76f 
Virginia. 



18,810| tons of cast iron, at $4$ per cwt., $ 
5,886 tons of bar iron, at 5^ cts. per lb., $ 
12,552 pigs of lead, of 70 lbs. each, at $7 

per cwt. $ 

10,622,345 bushels of bituminous coal, at 

$7| per chaldron, $ 

581,872 barrels of salt, of 3 bushels each, 

at 37i cts. per bushel, $ 

10,100,716 bushels of wheat, at $1.05 per 

bushel, $ 

34,577,591 bushels of corn, at $4i per 

barrel of 5 bushels, $ 

d64,708i tons of hay, at 75 cts. per 100 

lbs., $ 

25,594i tons of hemp and flax, at $7s per 

cwt., $ 

75,347 hhds. of tobacco, of 1000 lbs. each, 

at $6i per 100 lbs., $ 

11,648 bales of cotton, of 300 lbs. each, at 

6^ cts. per lb., $ 



$62,198,648.42+ 
NoRTH Carolina. 



23,893,763 bushels of com, at $3| per 
barrel of 5 bushels, $ 

101,369 tons of hay, at 75 cts. per 100 lbs., $ 

16,772 hhds. of tobacco, of 1000 lbs. each, 
at $5i per 100 lbs., $ 

28,203 tierces of rice, of 100 lbs. each, at 
9Si per 100 Ibe., % 



no AJPPUCATIOira. 

173,087 bales of cotton, of 300 lbs. each, 

at 7^ cts. per lb., 9 

73,350 barrels of pickled fish, at 83| per 

barrel, $ 

593,451 barrels of tar, pitefa, &c.f at t^i 

per barrel, $ 

50,676,600 feet of lumber, at $li per 100 

feet, • 



928,159,290.20 
Soum Carolina, 



1,250 tons cast iron, at 3| ots. per lb., $t 
1,165 tons bar iron, at $5.90 per cwi., 9 
14,722,805 bushels of corn, at $2.50 per 

barrel of 5 bushels, $ 

605,908 tierces of rice, of 100 lbs. eacby 

at $3.25 per 100 lbs., t 

205,700 bales of cotton, of 300 lbs. each, 

at 7i cts. per lb., $ 

53,768,400 feet of lumber, at $15 per 

1000 feet, $ 



$14,993,849.50 
Georoia. 



20,905,122 bushels of corn, at $3} per 

barrel of 5 bushels, $ 

163 hhds. of tobacco, of 1000 lbs. each, 

at $7i per 100 lbs., $ 

123,847 tierces of rice, of 100 lbs. each, 

at $4i per 100 lbs., $ 

544,641 bal^p. of cotton, of 300 lbs. each, 

at 6i cts. per lb., $ 



$26^459,999.1^ 
Alabama. 



20,947,004 bushels of corp, at $3t30 per 
barrel of 5 bushels, $ 

^73 hhds. of tobacco, of lOOQ ]\^ each, at 
7 cts. per ib., . % 



AmjcAnaom. 1.71 



1,490 tierces of rioe, of 100 lbs. each, at 
5 cts. per lb., # 

390,463 bales of cotton, of 300 lbs. each, 
at 6i cts. per lb., $ 



mk m 



$20^94,222.14 
Mississippi. ^ 



18,161,237 bushels of corn, at $4.60 per 
barrel of 5 bushels, $ 

7,772 tierces of rtce, of 100 lbs. each, at 
35 cts. per lb., $ 

644,672 bales of cottod, of 300 lbs. each, 
at tni per 100 lbs., t 



•25,693,931.30 

IjOUISIANA. 



1,400 tons of cast iron^ at $3^ per cwt., $ 
1,366 tons of bar iron, at $4| per cwt., $ 
24,651 tons of hay, at 75 cts. per 100 lbs., $ 
120 hhds. of tobacco, of 1000 lbs. each, 

at 88i per 100 lbs., $ 

36,045 tierces of rice, of 100 lbs. each, at 

3s cts. per lb., $ 

508,517 bales of cotton, of 300 lbs. each, 

at 7i cts. per lb., $ 

119,947 hhds. of sugar, of 1000 lbs. each, 

at $41 per 100 lbs., $ 

31,460 boxes of soap, of 70 lbs. each, at 

5i cts. per lb., $ 

116,667 boxes d* tallow candles, of 30 lbs. 

each, at 14i cts. per lb., $ 



Tbnnesseb. 



$17,266,962.66^ 



16,128i tons of cast iron, at 3i els. per 
lb., $ 

9,673 tons of bar iron, at 4J cts. per lb., $ 

44,986,188 bushels of com, at $2^ per 
barrel of 5 bushels^ $ 

31,233 tons of bay, at 62i cts. pet c^l., % 
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29,550 hhds. of tobacco, of 1000 lbs. each, 
at $5$ per 100 lbs., 9 

92,337 bales of cotton, 300 lbs. each^ at 
5^ cts. per lb., S 

2,926,607 hogs, of 200 lbs. each, at $2i 
per 100 lbs., t 



841,318,139.75 
Kentucky. 



29,206 tons of cast iron, at $3.50 per cwt, i^ 
3,637 tons of bar iron, at $4.76 per cwt., 9 
588,167 bushels of bituminous coal, at 

96i per chaldron, $ 

•1,008,240 sheep, of 30 lbs. each, at 3i 

cts. per lb., $ 

2,310,533 hogs, of 200 lbs. each, at $2^ 

per 100 lbs., $ 

39,847,120 bushels of corn, at $2.75 per 

barrel of 5 bushels, $ 

88,306 tons of hay, at 87s cts. per 100 

lbs., $ 

53,436 hhds. of tobacco, of 1000 lbs. each, 

at $7i per 100 lbs., $ 

32,606 boxes of soap, of 70 lbs. each, at 

4i cts. per lb., $ 

219,695 bushels of salt, at $2^ per sack 

of 3 bushels, $ 

9,992? tons of hemp. and flax, at $6.75 

per cwt., $ 



$43,218,945.3H 
Ohio. 



35,236 tons of cast iron, at $3.20 per 100 
lbs., $ 

7,466 tons of bar iron, at 4? cts. per lb., $ 

3,513,409 bushels of bituminous coal, at 
$7 per chaldron, $ 

297,350 bushels of salt, at $2^ per sack 
of 3 bushels, $ 

10,371,661 bushels of wheat, at $1.04^ per 
buabel, % 
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83,668,144 bushels of corn, at $2.75 per 

barrel of 5 bushels, 8 

1,022,037 tons of hay, at $1.06| per cwt.,$ 
9>080^ tons of hemp and flax, at 6i cts. 

per lb., $ 

5,942 hhds. of tobacco, of 1000 lbs. each, 

at tmi per 100 lbs., $ 

51,472 boxes of soap, of 70 lbs. each, at 

Si cts. per lb., $ 

77,282 boxes of tallow candles, of 30 lbs. 

each, at 10^ cts. per lb., $ 



■•■i^Mn 



963,792,160.10+ 
Indiana. 



610 tons of cast iron, at $3^ per cwt., $ 
242,040 bushels bituminous coal, at $6.25 

per chaldron, 8 

28,155,887 bushels of corn, at $2.44 per 

barrel of 5 bushels, 8 

178,029 tons of hay, at 75 cts. per cwt., $ 
6,605^ tons of hemp and flax, at $5^ per 

cwt., ^ ^ 

1,820 hhds. of tobacco, of 1000 lbs. each, 

at $5.30 per 100 lbs., $ 



917,548,243.42+ 
Illinois. 



1^5,071 pigs of lead, of 70 lbs. each, at 

Si cts. per lb., $ 

132 tons of anthracite coal, 28 bushels to 

a too, at 20 cts. per bushel, . $ 

424,187 bushels bituminous coal, at $4.75 

per chaldron, $ 

22,634,211 bushels of corn, at $2| per 

barrel of 5 bushels, $ 

164,932 tons of hay, at 25 cts. a quarter, $ 
560 hhds. of tobacco, of 1000 lbs. each, at 

$5.60 per cwt., $ 

669 bales of cotton, of 300 lbs. each, at 7 J 

cts* per lb., % 



«v&,^*^; 
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Missouri. 

75,649 pigs of lead, of 70 lbs. each, at 

$4i per cwt^, 9 

249,302 bushels of bituminous coal, at 97i 

per chaldroiH $ 

17,332,524 bushels of com, at 92.7b per 

barrel of 5 bushels, 9 

18,0101 tons of hemp and flax, at $5^ per 

cwt«, $ 

9,068 hhdis. of tobacco, of 1000 lbs. each, 

at 871 per cwt., $ 



812,365,471.02 
Abkansas. 



5,500 bushels of bituminous coal, at 862 
per chaldron, 8 

4,846,632 bushels of corn, at 82| per bar- 
rel of 5 bushels, 8 

148 hhds. of tobacco, of 1000 lbs. each, at 
5^ cts. per lb*, 8 

54 tierces of riee, of 100 Ibs^ each, at 3^ 
cts. per lb*, 8 

20J095 bales of cotton, of 300 lbs. eacl\^ 
at 7i cts. per lb., 8 



83,112,074.10 

MltiHlOAN. 



601 tons of cast iron, at 31 cts. per lb., 8 
2,157,108 bushels of wheat, at 87i cts. 

per bushel, .8 

464,257 barrels of com, of 5 bushels each, 

at 531^ cts. per bushel, 8 

180,805 tons of bay, at 81.10^^ per cwt, 8 



86,063,900.27i 



/lamxcAmaKB, SVS 



Florida Tbsbitoby. 



75 hhds. of tobacco, of 1000 lbs, each, at 
88i per cwt^ • 

1,600 tierces of riee, of 800 lbs. each, at 
df cts. per lb.,' 9 

40^68 bales of cotton, Of 300 lbs. each, 
at 71 cts. per lb., • 



•959,847.75 

Wisconsin Tbrhitory. 

216,133 pigs of lead, of 70 lbs. each, at 
$32 per 100 lbs., #567,349.12^ 

Iowa Territory. 

7,157 pigs of lead, of 70 lbs. each, at 8} 

cts. per lb., «17,684.'65 

District of Coi.umbia% 

55 hhds. of tobacco, of 1000 lbs« each, at 

52 cts. per lb., 93,162.50 

Q, What are the principal productionB of Maine? Hew Hampshire f 
Masaachusetts ? Vermont? Connecticut? Hhode Island ? New York? 
New Jersey? Pennsylvania? Delaware? Maryland? Virginia? &c. 
&c Which are the larsest com-growinff States? Wheat? What 
States produce tobacco ? Cotton? Kice? Where is lead found ? Iron? 
What State produces sugar-cane ? Coal ? Where is bituminous ooal 
found ? Anthracite 1 W hat are the principal productions of your 
State? 

2. By an act of Congress of 1841, the nett proceeds of 
the public lands sold in the half year ending 30th of June, 
1842, amounting to 9562,144.18, were to be distributed 
among the several States according to thdr federal popula- 
tion : what was the share of each State and Territory, accord- 
ing to the following federal numbers? 

h2 
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SUtw. Federal Population. EDiais. 

1. Maine, 501,793 Ans. $17,554.90 

2. New Hampshire, . 284,574 Ans. 9,955.64 

3. Massachusetts, . . . 737,699 Ans. 25,807.92 

4. Rhode Island, . . . 108,828 Ans. 3,807.28 

5. Connecticut, .... 310,008 Ans. 10,845.43 

6. Vermont, 291,948 Ans. 10,213.61 

7. New York, ..... 2,428,919 Ans. 84,974.15 

8. New Jersey, 373,036 Axis. 13,050.42 

9. Pennsylvania, ... 1,724,007 Ans. 

10. Delaware, 77,043 Ans. 

11. Maryland, 434,124 Ans. 

12. Virginia, 1,060,202 Ans. 

13. North Carolina,. . 655,092 Ans. 

14. South Carolina, . . 463,583 Ans. 

15. Georgia, 579,014 Ans. 

16. Alabama, . . 489,343 Ans. 

17. Mississippi, 297,567 Ans. 

18. Louisiana, -. 285,030 Ans. 

19. Tennessee, 755,986 Ans. 

20. Kentucky, 706,925 Ans. 

21. Ohio, 1,519,466 Ans- 

22. Indiana, 685,865 Ans. 

23. Illinois, 476,051 Ans. 

24. Missouri, 360,406 Ans. 

25. Arkansas, 89,600 Ans. 

26. Michigan, 212,267 Ans. 

27. Wisconsin, 30,941 Ans. 

28. Iowa, 43,106 Ans. 

29. Florida, 44,190 Ans. 

30. Dist. of Columbia, 41,830 Ans. 

16,068,447 8562,144.18 

2. The following table exhibits the annual products of 
industry in the United States by the census of 1840: find 
the proportional amount to each individual in each State 
in whole numbers, assuming the population as stated in 
Art. 9. 
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BbodebUnd, 
CoanaetieaL • ' 

New York, • • 
New Jemjr, • • 
PBoHjlTania, • • 
..Deliwuik • . . 
MvyUna, • • • 
*'' it. of ColuMat 



Horfli I , 

Sooth Caioliiia, 



Via 



MM«ppi, 
Lraieiun, 



ikfricnltare. 

$16,866;n0 
lL3T7,7fiB 
liJBJ9,lS6 

• Il^l,77« 

los^Brs^i 

• 16,100,863 

17,686»790 
17«,M2 

se,oe5,8zi 

26^,831 
21,563,801 
31.488,271 

1,834,237 
84,896,613 
26,484,666 
82,861,375 

SflB6,7Sf! 
31,660,180 
ia484,283 
29,m645 
37^8^001 
17^7,743 
13,701,406 

4JiaBC880 

fiW,lUD 

700,286 



VALUE OP PRODUCTS FROM 



Manalkeluret. 


Coauneree. 


Mining. 


Porert* 


$6,61^,303 


^PrnfOTn^vn/ 


#387,376 $1,877,663 


6,646,811 


1,001,633 


88.373 


449,861 


8,086,425 


768,899 


389,488 


430.824 


^^•S^S'fiS 


7,004,091 


8.021X578 


817,»4 


8,640,(86 


1,294,966 


168,410 


44.610 


12,778.903 


1,968,281 


^880,419 


181,675 


*l^*t^ 


84,311,716 


7,406.070 


6,040,781 


10,490,259 


1,800,929 


1.0731981 


861,326 


33,364,279 


10,698,908 


17,066,146 


1,803.678 


1,688,879 


986,297 


54,566 


13^119 


6,212,0n 


3,490.067 


i,ose;2io 


841,194 


804,680 


808,788 






8,349,218 


6,899,461 


3,381,629 


617.780 


2,053.687 


i'SS^ 


372.486 


1,446,108 


2.848,916 


2,632,421 


187,608 


649,626 


1,963.960 


8,848:488 


191,631 


117,43 


434.644 


464,637 


2,700 


87,360 


1,732,770 


^^273,267 


81.310 


177,465 


l,mf,790 


h453,6R6 
••8B8,898 




806,997 


4,067,666 


166,880 


71,761 


1,145,309 


420,636 


18,825 


817,409 


^477,198 


1280,478 


V871,W1 


823,179 


8,300^708 


8,349.846 


^87,689 


448,660 


6,092,363 


1680,675 


1,690.919 


184,799 


*i^"** 


&060,S16 


8.448.6BB 


1,013,063 


- 3,876,706 


1,866,165 


060.836 


80,000 


3,943,961 


1,483,485 


898;Z78 


849841 


1,870,849 


022.882 


66,790 


407,540 


804.092 


189,967 


884,003 


430^680 


> 179,067 


136,626 


13^ 


8^949 



FieberiM. 

$1,280,713 

98,811 

6,483,996 

666^318 

907,783 

1,316,078 

124,140 

35,360 

181,885 

826,773 

87,400 

96,173 

961,792 

1,815 

684 

813^19 



10,685 
1,198 



87,063 



Am. 68 
86 
103 
110 
90 
79 
79 
76 
07 
61 
46 



44 

45 
68 
64 

40 
79 
99 
70 
46 
41 
40 
48 
34 
39 
83 
47 
87 



Mobile, . 
Kaataekr, 
Oiiia . . 
iBdium, . 
lUlMta; • 

WlMoneiii, 
Iowa, • • 

Abte.— The pspalatkm tit ttie District of Coliuiibia io 1840 was 43^718 ; of Floride, 54^77: WiNOoUn. 
ao^iiai Iowa, 43,118. ■—««, 

Q. Which State produces the most in agriculture f In manufactures ? 
From the forest! Fisheries f Mining? Commerce? WUch State 

froduces least from agriculture ? Manmactures ? Commerce? Mining? 
'orest ? Fisheries ? In which State is the total proportional produc- 
tion to each individual the greatest ? Which the least ? How is it in 
your State ? Name the principal agricultural States. The principal 
mann&cturing States. Commercial States. Mining, &c. Slo, 



REDUCTION OF CURRENCIES. 

188« From the want of a uniform system of currency 
of equal value in all parts of the world, it is necessary to 
explain the methods by which the reduction of currencies is 
efi^ted between this and foreign countries. 

Reduction of Cukkenoies consists of two kinds, viz. 

1st. To reduce a sum in the currency of a foreign coun- 
try to United States or Federal Currency, 

2d. To reduce a sum in Federal currency to the currency 
cf any foreign country, 

Q. Do all countries have the same currencv? What reduction is 
necessary in consequence ? How many IuxiOa olt^^>i<ciCtiyOkQi^:QinKiQi^^ 
an there f Wbtit are they ? 
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CASE I. 

189« '^^ reduce a sum in the currency of a foreign 
country to United States or Federal Currency, 

Let U8 take for example the English currency. 

The value of foreign coin is regulated by Congress. By a 
law of 1632, the English pound was fixed at $4.80. 

Hence, 8l = Jg of £l = ^|§o pence = 60 pence. 

We have therefore 

' £ $ peYice. pence. 
1 : 1 :: 340 : 50 

Hence £l=«23V=*V- 

je2=$2xV- 
£3=$3xV><Scc. 

JSence, knowing the value of £1 to be $Y, we may re* 
duce any number of pounds to dollars and cenis^ ^^.^ by 
mudtiplying the given pounds by 24 and dividing by 5. 

Thus, to reduce d8l75 to federal currency, 

OPERATION. 

175 

It is plain, that as £l—HS(^ the 24 

same result would be obtained by — -- 

multiplying the given pounds by ^^ 

♦4.80. Thus, dei75 X 4.80=«840.00. ^^^ 

5 ) 4200 

840 dollars. 

Q. How is the value of foreign coin regulated ? What is the value 
of the English pound f What fraction of fl is i^l ? How may noiindB 
be reduced to aollaxs and cents f In what other way ipay the reauctioD 
bee'flfectedl 

100» Should the given amount be expressed in pounds, 
shillings and pence, the shillings and pence ^are brought to 
the decimal of a pound, and we then multiply as before. 
Tha$, 
Reduce £14 is. 6d. to {edeia\ cxssraxc^^^ 
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OPERATION. 

We niBt bring is. 
ed. to the decimal of £14 4j. 6i.s=£l4.225 

a pound, and then 24 

multiply the whole ■ 

i)14.225 by 24, and •'^6900 

divide by 5. The an- ^Q^^Q 

swer is 868.28.8+, ^ v 3414Q0 

Ans. $68.28.0 

Q. If the 8iim eontains ponnds, shillings and pence, how do yon 
proceed? 

191 • ^ l^ko manner, when we know the value of the 
standard foreign unit, we may readily find what part of 81 
this unit is» and then reducing the g^ven sum to the decimal 
of this unit, we multiply the result by the known fraction 
of $1, and we shall have the value of the given sum in dol* 
larsy cents, &c. 

In the Canada, currency, 8l=60df. Hence, 

£1 :$1 ::24M. :60c;. 
£1=$3^=$1X4. 

Hence Canada money is reduced to federal money by 
muUiplying the given pounds and decimals of a pound by 4. 

Thus, rednce £30 lOif. 4^ Caoada, currency to federal 
money. 

OPERATIQN. 

Bringing the shillings lOs. Ad.=:£.5ie + 

and pencd to the decimal 
of a pound, we multiply the JS30 l(fs. 4d.^£^M^ 



result by 4, and the answer 4 

is •122.06-4+. : ' --- 

Aas. «8122.06.4+. 



Q. Hpw may any foreign currency be brought to federal money f 
What is the valu6 of 81 in Canada currency f What fraction of a dollar 
is jCI in this currency? How n Canada emteney brought to federal 
money t 
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193« Before a uniform currency was established in 
the United States, each State had its own currency. These 
currencies are rapidly passing into disuse, but it may be 
proper to notice how the dollar was reckoned in each. 

New York, > 8a.=96d.=$l ; hence £l =$%<>= 

Ohio, \ $y- 

N. England States, ^ 

Virginia, [6s.=72d.=$l ; hence ^61=$%®- 

Kentucky, | «V- 

Tennessee, J 

New Jersey, ^ 

Pennsylvania, ! 7s, 6d. = 90d. = $1 ; hence £1 = 

Delaware, f 9%^=$^. 

Maryland, J 

South Carolina, > 4«. Sd. = 56(f. = $1 ; hence £1 = 

Georgia, I r5V=«V. 
North Carolina, 10s.=120(2.=$l; hence £l=8fti^ 

=«2. 

To reduce any of the above currencies to federal money y 
IDC have only to muUiply the pounds and the decimal of a 
pounds by the value of £l in the fraction of $1. Thus, 
New York currency is brought to iederal money, by multi- 
plying by y ; Virginia, by multiplying by y ; Pennsylva- 
nia, by | ; South Carolina, by ^ ; and North Carolina by 2. 

Q. Did the States have originally the same currency f What was 
the value of $1 in New York ? In Ohio ? In Pennsylvania ? Mary- 
land ? Delaware ? New Jersey ? The New England States ? Vir- 
S'nia f Kentucky f Tennessee ? Georna f South Carolina ? North 
arolina? What fraction of $1 was JCl in each of these Sutest How 
may you reduce the currency of each of these States to federal money ? 
Are these currencies much used f 

.103« The following table exhibits the value of foreign 
coin as fixed by Congress : 

English pound, $4.80 

Livre of France, iClSi 

Franc of France, •O.lSl 

Silver rouble of Russia, ; $0.76 

Florin or guilder of United Netherlands, $0.40 

JIfarc banco of Hamburg, fO.SSj 

Uea/p/ateofSpwn, ...i - V^^^ 
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Real vellon of Spain, 90.05 

Milrea of Portugal, $1.24 

TaleofChina, 81.48 

Pagoda of India, $1.84 

Rupee of Bengal, $0.50 

BXAMFI.E8. 

1. Reduoe J6100 14«. 4d. English currency to federal 
money. Ans. $483.43.6+. 

2. Reduce £1754 2s, 2id. English currency, to federal 
money. Ans. $8419.96.8+ . 

3. Reduce £200 12«. 9d. English currency, to federal 
money. . Ans. $963.05.7 + . 

4. Reduce d6200 128. dd. Canada currency, to federal 
money. Ans. $802.54.8+. 

5. Reduce J8200 12«. 9d. New England currency, to 
federal money. Ans. $668.79+. 

6. Reduce ^00 12s. 9d. New York currency, to federal 
money. Ans. $501.59.2+. 

7. Reduce d6200 12s. 9d, Pennsylvania currency, to 
federal money. Ans. $535.03.2+. 

8. Reduce ^200 12s. 9d. Georgia currency, to federal 
money. Ans. $859.87.2 + . 

9. Reduce £200 12s. 9d, North Carolina currency, to 
federal money. Ans. $401.27.4. 

CASE n. 

194« 7o reduce a sum in United States or federal 
money to the currency of any other country. 

For example, to reduce federal money to English cur- 
rency — 

£1 being equal to $4.80, $1=\^ pence = 50 pence. 

Hence, ^1 : $1 : : 240d. : 50d. 

and$l=^5Vfe=^2&« 
$2=^x^. 

$3==fi3x^. 
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Henety to cormert ajfty, currerwy, tofedenU fmmepk find 
the value of th£.ioUar in terms, of the ^andarfdi wmt of 
the other currency ;. then multiply, the given, mm. hff this 
fraction* 

When the rediictibii is made t6 Ebglish currency, we 
multiply by A, and the res^lt wiU be pounds and decimals 
of a pound. The decimals of a pound are then reduced to 
shillings and penoe. 

Thus, reduce $45.25 cents to English currency. 

OPERATION. 

$45.JJ5X 5<^=£9.4270a+. 

je9.42708 
Multiply the given sum ^ 

by i&, we get £9.42708 + . ^ 

Bringing now the decimals 8.54160 

of a pound to shillings and ^^ 

pence, we have £9 ds. 6id. "649920 

+• J 4 

1.99680 

Ans. £,9Ss.6id.+. 

Q, What fraction of j£l is il f How are dollars. brought to £Ingliil| 
currency f What ia the general rule for bringing dollan to any other 
currency f 

195« Since reducing federal currency to that of any 
other country is the reverse c^ the reduction in Case I., it 
follows that the multiplier in Case II. wi,ll be the fnvrtipns 
found for the several currencies in Art. 191, With their 
terms inverted. That is, to reduce federal money to New 
York currency, we multiply by ^ ; to New England cur- 
rency, by ^, &c. 

Q. When you know the multiplier for reducing foreign to Hmted 
States currency, how may you paae back to the foreign currency f Why f 
By what do you multiply to pass to Kew York currency t To New 
England f To Georgia f To Pennsylvania f To Canada f 
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EXAMPLES. 

1. Reduce $1000 to the several currencies. 

f $1000= £208 6«. 7d.+ English currency. 

81 000 =£260 Canada " 

$1000= £300 N.England « 

$10&0= £400 New York « 

•1000=£376 Pennsylvania" 

$1000= £233 6«. 71 J. Si Carolina " 

' L$10005=£500 N.Carolina « 

2. Reduce $1750.37 cents to the several currencies. 



Ahs. 
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196« IirrEREST is the allowance made to the lendef of 
money for the use of the money. 

The Principal is the money on which the interest is 
paid. 

The Amount is the principal and interest taken toge- 
ther.. 

Thus, if A borrow $100 from B, and promise to pay him 
$6.for the use of it for one year, the interest Would be $6, 
the principal $100, and the amotinf $106; and B would 
receive at the end of the year $106 ; that is, the principal 
$100, and the interest $6. 

Q, What is interest ? What is the principal f The amount f How 
'do you illustrate' this? 

197« The rate of interest is the interest of $100 for one 
year. When the rate is $6, it is called 6 per cent, interest ; 
that is, %Q'for the hundred. Interest at 7, 8, 9, &c. per 
cent, is an allowance of $7, $8, $9, &c. for the use of $100 
for one year. The legal interest is the rate established by 
law. In most of the States it is 6 per cent. In New York 
it is 7 per cent., and in Louisiana 8 per cent. 

Q. What is the rate of interest t When the rate is $6, what is it 
called t What is meant by 6 per cent, interest ? 7 per ceint ? 8 ? What 
is legal interest ? What rate is legal intereBlmmoBX ol \^i<b^v^Ns»\ ^\a^ 
IB the legal interest in New York % In IiO>]^aiv«i\ 
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198« 'I'o f^^^ the interest on any given principal for one 
year, we have only to multiply the principal hy the rate per 
cent and divide l^ 100, or cut oif two places to the right 
for decimals. 

Thus, ^he interest on 8540 for one year at 6 per cent, 
will be $S.imz=$S2A0. 

Since it is evident 9100 : $6 : : $540 : 832.40,; tbslt is, 
$100 will be to $6, its interest for one year, as $540 is to 
$32.40, its interest for the same time ; and here the fourth 
term is found by multiplying the third term by 6 and dividing 
the product by 100. 

Having thus found the interest for one year, that for 2, 3, 
or any number of years, will be ascertained by multiplying 
the interest of the given principal for one year by 2, 3, &c., 
since it is plain the interest of a given principal for 2 years 
will be double that for one year, for 3 years 3 times, dsc. 

Q. How do yoa find the interest on a giyen principal for 1 Jfearf 
Why is this f How do you find the interest of a g;iven principal'for 2 
or more .years t The reason for this ? What is the interest of $200 fi>r 
1 year at 6 per cent, f For 2 years f 3 years f 4 f What is the in- 
terest of $500 for 1 ^ear at 6 per cent. ? For 2 years ? 3 years f 10 
. years ? What is the interest of $1000 for 1 year at 6 per cent. ? For D 
years f 3 years f 10 years f 

199« When the rate of interest is 6 per cent, for one 
year or 12 months, every two months will produce $1 for a 
principal of $100 ; that is, 1 per cent, upon the principal. 
Hence, to find the interest of any given principal for any 
numl;)er of years or months, we have the following general 

RUIJB. 

MtdHply the given principal hy half the number qf 
months^ and divide the product hy 100, or what is Ae 
same things cut off two places of decimals from the right. 

Thus, to find the interest on $500 for 2 years and 5 
months at 6 per cent. operation, 

$500 

There being 20 months 14i=:half no. of mos. 

in 2 years and 5 months, ■ ' 

the multiplier is 14i, and ^^^^ 

the result $72.50 is the «^W) 



anawer. 



250 



SIMPLE INTEREST. 



I8& 



AgaiD, find the interest of (475.50 for 3 yqarsy 10 months, 
and 15 days, at 6 per cent. 



In calculating interest, 
the month is estimated at 
30 days; 15 days will 
therefore he i month, and 
^ there will be 46^ months 
: in the given time, and 
th9 multiplier will be 23^. 



OPERATION* 

•475.50 

23| = half no. of mas. 



142650 
95100 
11887.5 

110.55375 



Ans. 8110.55.3+. 



' 0. When the rate of interest is 6 per cent., what amount of interest, 
will $100 produce in 2 months ? What r&te of interest will $1 per $100 
be f What is the general rule to find the interest on any given principal 
for any number ofyears and months ? What would he the multiplier if 
the time were 4 years an^ 2 months f How many days are calculated 
fbr a month in interest ? How is the interest found for any number of 
days? 

EXAHFI»E8« 

1. Find the interest of 880 for 2 years, 6 months, and 13 
days, at 6 per cent. 



13 days being -}} of a 
month, there will he 30|} 
months in the given time, 
the half of which will be 
15J{; since to halve a 
fraction ypu miiltiply the 
denominator by 2, or 
divide the numerator by 2. 



OPERATION. 

$80 
15|{=:inaofmos. 

400 
80 

m 



Ans. $12.17^ 
2. Find the interest of $125 for 23 days, at 6 per cent. 



28 days being ^ of a 
month, the multiplier will 
^ ||» which is the i of 



OPEKATION. 
$125 

1}=:^ no. t)f mos. 
Ans. $0.47|f 
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3* Find the interest of $700 for 8 months ahd 15 days, 
at 6 per cent. Ans. (29.75. 

4. Find the interest of $327.25 for 9 months and 20 days, 
at 6 per cent. Ans. $15.81.7. 

5. Find the interest of $1000 for 3 years and 10 days, 
at 6 per cent: Ans. $181.66.6+. 

6. Find the interest of $22.45 for 5 years, 4 months, 11 
days, at 6 per cent. Ans. 

7. Find the interest of $1700.39 for 4 months, at 6 per 
cent. Ans, 

8. Find the interest of $37.21 for 18 months and 3 days, 
at 6 per cent. Ans. 

9. Find the interest of $59 for 4 years, 7 months, and 10 
days, at 6 per cent. Ans. 

10. Find the interest of $74.40 for 9 years, 3 months, at 
6 per cent. Ans. 

11. Find the interest of $1111.21 for 3 years, 21 days, 
at 6 per cent. Ans. 

12. Find the interest of $10,000 for. 10 years, at 6 per 
cent. Ans. 

200* When the rate of interest is grecUer or less than 
6 per cent,y we find the interest of the given principal at 6 
per cent.; then take such a part of this interest as the given 
rate is of 6 per cent. Thus, 

Find the interest of $70 for 1 year and 4 months at 7 per 
cent. 

OPERATION. 

The interest of $70 for $70 

16 months at 6 per cent. 8=j no. of months. 

is $5.60. Taking J of 

this result, (since 7 is J $5.60=interestat6p.ct« 

of 6 per cent.) which is 7 

done by multiplying by 7 

and dividing by 6, the re- ^ ) ^^^^ 

quired interest is $6.53*. ^^^^ $6,53i=int. at 7 p. ct. ' 
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Again, find the interest of $1 1 4 for 2 years and 1 months, 
at 5 per cent. 

OPBRATIOR. 
«114 

The interest at 6 per 17= J no. of months. 

cent, is $19.38. Since 5 

is I of 6, we take I of this 798 

result for the interest at 5 114 . 

per cent., which is done _ . 

by multiplying by 5 and •19.38=mterest at 6 p. ct. 

dividing by 6. ^ 

6 ) 9690 

Ans.$16.15=int. at 5 per cent. 

Q. How do you find the interest of a given principal when the rate is 
greater or less than 6 per cent, t What part 01 the interest at 6 per cent, 
would you take to find the interest at 7 per cent. ? Why ? At 5 per 
cent, r Why.? At 4 per cent, f At 3 ? At 2 ? At li^ per cent, t At 
10 per cent. ? At 8 per cent, t At 9 f What would be the interest of 
$100 for 1 year at 7 per cent. ? At 5 ? At 3 ? 

EXAMPLES. 

> 

1. Find the interest of tl2.50 for 12 months, at 7 per 
per cent. Ans, 87i cts. 

2. Find the interest of $29.43 for 3 years, 11 months, at 
8 per cent. Ans. $9.22.13. 

3. Find the interest of $79.75 for 25 days, at 10 per 
cent Ans. 

4. Find the interest of $175.25 for 1 year, 20 days^ at 5 
per cent. Ans. 

5. Find the interest of $200 for 4^ years, at 5^ per cent. 

Ans. $49.50. 

6. Find the interest of $1000 for 2 years, 4 months, at 
2i per cent. Ans. $58.33^. 

7. Find the interest of $2750 for 22 months, at Ij per 
cent. Ans. 

8. Find the interest of $947.22 for 2| years, at 3 per 
cent. ^XA« 
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9. Find the interest of 92047.50 for 2 yeazs, 3 months, 
10 days, at 4 per cent. Ans. 

10. Find the interest of $850 for 4 years and 19 days, 
at 4i per cent. Ans. 

11. Find the interest of $137.25 fbr I year, 8 months, 
at 5| per cent. Aps. $13.15.3+. 

12. Find the interest of $1945.25 for 10 months, 29 days, 
at 2 per cent. Ans. 

201 • When we have the amouni giveny m well as ih^ 
time and rate per cen$.y we may readily find the principal. 

Thus, what principal at 6 per cent, will io 4 years amount 

to $248 V 

The interest of $1 for 4 years at 6 per cent, is 24 cents, 
and the amount will be $1.24. Hence, 

$1.24 : $1 : : $248 : Ans. =:$f.4g|r=$200; 

that is, the amount of $1 for the given time is to $1, as the 
given amount is to the required principal ; from which we 
see that the principal is found by dividing the given amotrnt 
by the amount qf $1 at the given rate and time. 

What principal at 6 per cent, for 1 year and 8* months 
will amount to $660? 

The amount of $1 for 20 months opbration. 

is $1.10 ; dividing $660 with two 1,10 ) $660.00 

ciphers annexed, by $1.10, the an- 

swer is $600; An$^?=s$600 

We may readily prove the correctness of this result, for 
the interest of $600 for 1 yei^r. and 8 months at 6 per cent. 
is 600x I0rc;$60, and $600+$60=$660=the amount. 

Q. Majr yon determine the prinotpal when the amonnt, rate, and 
time are given? Row f What is the amount of $1 for 4 years at 6 
per cent. ? For 1 year and 8 months ? How do yott prove the correct- 
neasofth^mlef 

SXAMPLES. 

1. What prineipal at per cent, for 18 months will 
amount to $6001 Ai\a« $458.71.5 +» 
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2. What principal at 6 per cent, for 2 years and 4 months 
will amount to 8750 1 Ans. 657.89.4+ . 

S. What principal at 6 per cent, for 3 years will amount 
to 9244 ? Ans. •206.77.9 + . 

4. What principal at 4 per cent for 2 years will amount 
to 9350.24 ? Ans. 

5. What principal at 3 per cent, for 14 months, 8 dnys, 
will amount to $257.25 ? Ans. 

6. What principal at 5 per cent, for 1 year, 4 months, 
and 6 days, will amount to 91000 ? Ans. 

202« To find the principal when the titney the rate per 
eeni.yand the interest are given^ we ditide the given iiUereH 
by the interest of $1 at the given rate and time: the quotient 
will be the principal required* 

What sum of money put at interest for 1 year and 4 
months, at 6 per cent., will produce 950 interest ? 

The interest of 9l ofeeation. 

for 16 months being cts. cts. eta. ctg. 

8 cents, the interest 8 : 100 : : 5000 : &^M.'Lloo=9630« 
of 91 will be to 91, / ^ 

as the given interest 950 is to the requhred principal. 

. How do you find the principal, when the time, the rate per cent, 
the interest are known ? How do you explain thia t 



ana 



1. What principal placed at interest for 2 years and 10 
noontbs at 6 per cent, will produce 947.50 interest? 

Ans. 

2. What principal placed at interest for 3} years at 6 per 
cent, will produce 9100 interest ? Ans. 

3. What principal placed at interest for 1 year, 8 months, 
and 10 days, at 6 per cent., will produce 91500 ? 

Ans. 

4. What principal placed at interest for 1 year at 6 per 
cent will produce 91000 interest? Ans. 
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203« When the principal^ interest, and time are knaum, 
we may find the rate per cent, by dividing the given interest 
by the interest of the given tuin at 1 per centSfor the given 
time. 

Thus, if $500 placed at interest for 1 year produce #30, 
what is the rate per cent. ? 

I #500 at interest for 1 year . operation. 

/at 1 per cent, will produce (5 . ^i :: #30 : #\o=#6. 

#5. Hence, the interest of 

#500 for 1 year at 1 per Ans. 6 per cent. 

cent, is to 1 per cent, as the 
•given interest #30 is to 6, the required rate per cent. 

0. How do you find the rate per cent, when the principal, interest, 
.ana tune are known ? Explain tne reason of this rule. 

EXAMPLES. 

1. If #700 placed at interest for 1 year produce #14, 
what is the rate per cent.? Ans. 2 per ct. 

2. If the interest of #1500 for 2 years amount to #90, 
, what is the rate per cent. ? Ans. 3 per ct. 

3. If the interest of #2000 for 3 years and 6 months 
amount to #350, what is the rate per cent. 1 

Ans. 

204« When the principal, rate per cent., and interest 
are given, we may find the time by dividing the given in- 
terest by the interest of the principal for I year at the 
given rate. Thus, 

If the interest of #500 at 6 per cent, amouiit to #45, how 
. long was the principal at interest ? 

The interest, of the opbkation. 

principal #500 for 1 930 : i yr. : : #45 : j J yr.=:li yr. 
year at 6 per cent, is 

#30 ; hence the interest #30 will be to its time, 1 year^ as 
the given interest #45 is to li years, the required time. 

Q. When the principal, rate per cent, and interest are given, how do 
you find the tiiuel Explain the reason of this rule. 
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1. What time mustltliOOO bo At interest at 6 per cent, to 
produce 6120 ? Ans. 2 years. 

2. How long mqst $$0p be at iptei)^ ft 6 per cent, to 
produce a sum equal to the principal? .^1^. 16| years. 

8. Hqw long must 6500 be at interest at 7 per cent, to 
produce a sum equal to the principal ? Ans. 

4. How long must 61500 be at interest at S.per cent, to 
produce 6100? Ans* 



COMPOUND INTEREST- 

205« When -the interest on a given principal becomes 
due and is not paid, but is added to the principal, the in- 
terest calculajted upon the amoun( as a ,q0w principal is 
called Compound Interest. 

Thus, if A borrow 6100 <Vom Bfbr one year at 6 per 
cent., A #ill owe B 6106 at the end of the year. If h6 
pays neither the principal npr injt^r^^tut this tiipe^^t keeps 
the amount for another year, the interest calcul^tejid oajfl^ff 
for pne y^r will (fe^^ompound interest. 

The ni^od of calculating cpi^ppund ioteiii^t for [«qjf 
period of years consists in Jinking the.iptere^slMt^e.gvfien 
principal for, the first year -^t^fffe^ given rate ; then adding 
thtMintereMt to the principal for' a new principal jcaleU' 
laHng the interest on this new principal for aHdiHer year^ 
eaui adding the principal as hefore. Proceed in Ms abay 
for eachyear^ and from the last result siiHrac$^4kegitiii^ 
frifimpats^Mi^UMve the ^nmipffm^ ip^^est r^i|H*ei^* 

SXAKPLBS. 

1 . ¥\sA the compound intereBt ortj^^ fot ^ l^Ki& ix ^ 
per cent. 
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OPBRATIOir. 



9600ss given principal. 
6 



80.00= interest for 1st yean 
500 



530.00=am't. for 1st yr. or principal for 2d yr. 

e 



Sl.SOOOssinterest for 2d year. 
580 



561.8000= principal for 8d year. 
6 



83.708000= interest for 8d year. 
561.8000. 



595.508000=amount for 8 years. 
500 = given principal deducted. 

AnJs.=$95.50.8.000=compound interest for 8 years. 

2. Find the compound int^est of 8800 for 4 years, at 7 
per cent Ans. 

8. Find the compound interest of $125 for 8 years and 8 
months, at 5 per cent. Ans. 

4. Find the compound interest of $325 for 1 year, 10 
ihohths, and 4 days, at 6 per cent. Ans. 

« 5. What is the difference between the compound interest 
and simple interest of #1000 for 2 years and 6 months, at 
6 per cent. 1 . Ans. 

6^ Find the compound interest of $1525 for 8 years and 
10 months, at 4 per cent Ans. 

7. What is the difference between the simple interest and 
compound interest of $1800 for 5 years, at 5 per cent. 1 

Ans. 

• 8. PiDd the compound mteteat oC $275 for 3^ years, 4 
moatba, and 10 days, at 6 i^t g«iiI, 
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TVhen it is required 
to find the compound 
interest for yrs., mos., 
and days, it is found 
niost convenient to 
find the compound in- 
terest for the years 
first, and then calcu- 
late the interest for 
the months and days 
of the amount for the 
years, and add this 
interest to the com- 
pound interest for the 
years; the sum will 
be the interest re- 
quired. 



OPERATION. 

$275 
6 



16.50 
276 

291.50 
6 

17.4900 
291.50 

808.9900 
6 

18.539400 
308.99 

327.529400 
275 



52.529400 comp. int. for 8 yr. 
7.096470+ " 4 m. & 10 dy. 



Ans. #59.625870 



In this example we find the com- 
pound interest for 3 years ; and to 
this add $7.096470, which is the 
interest on the amount $327.5294 
for 3 years, for the compound in- 
terest required. We multiply by 
2|, half the number of months 4i. 



$327.5294 
^ 

6550588 
' 545882 + 

Ans. $7.096470 



Q. What is compound interest? Illustrate it. How do you find 
compound interest for years f For years, months, and daysf 



ANNUITIES. 

206« An ANinjirrisasumof moiie^^^^^^^^^AA^^ 
for a certain period of years, or for ever. PeTavaca^^'v^xsi 



soldiers, &c, ibr public services, come under the head of ati« 
nuities ; so do the iacpines from the rent of lands, houses, &c. 

When an annuity is not paid at the time it becomes due, 
interest is allowed upon it- at the lawful rate. 

Annuities are calculated either at simple or compoimd 
interest. 

Q. What IB an annuity f What kind of incomes are comprehended* 
in annixitiea f When the annuity becoraea due, tie intereat allowed ? - / 1; 
what rate f Are annuitiea calculated at nmple or compound intereat ! 

30 7e The amowtt ef fzft annuUy is the sum >of all Ibe 
annuities remaining impatd, with the interest on €ach for 
the time due. 

To find ike anumni of an annuity ai iimpie interettj ve 
calculate as in Art. 199, the interest tf each annuity for 
the time dve^ and then :itsafnount; the sum of nil thi 
amounts will be the amauai required. 

If the annuity be -at eempeund interest, the riile in Art. 
205 will give the inteiest. 

What is the amount of an annuity of $300. for 6 years, 
at d per cent, siipple interest? 

OPE&ATION. 

Amount of $300 for 5 years = $390 
« " $300 " 4 *" = $372 
" « $300 " 3 " s= $354 
" " $300 "2 " £= $386 
«< « $300 "1 " = $8L8 
4tb year's annuity paid when dhie, ^^ ^1300 

Ads* $2070 

if the annuity had been at isompound iotefest, 'We 'riiould 
find the amount as follows : , 

OPBKATION. 

Amount of $300 for 5 years = $401.46+ (Art. 205^ 
" «« $300"**-4 ** =-$876.74 + 
" " $300 "3 " = $367.30 + 
" " $300.»'f9 •* « $337.08 
" « $300 "1 " = $318.00 
eth yearns aoiiuity paid whw^duev » 9300.60 



AimiTITtES. IM 

Q. What is meant by the amount of an annuity f How is the amount 
of an annuity found at simple interest ? At compound interest ? If the 
annuity run for 6 years, is the interest calculated for the whole time ? 
Why not f When does the 6th annuity become doe f If paid when 
due, should interest be added f 

, EXAMPLES. 

.1. What is the amount of an annuity of $60 for 7 years, 
at 6 per cent, simple iaCerest ? Ans. 

2. What is the amount of an annuity of 975 for 3 years, 
at 6 per cent, compound interest ? Ans. 

208e l^he present value of an annuity which is to con* 
tioae for a term of years may be readily deduced from Art. 
301 ; since to determine the present value reduces itself to 
find the ;»incipal, which at the given interest and time 
would amount to the given annuity. 

ThttSj ta find the present value of an annuity (^$400, to 
continue 3 years at simple interest (Art. 201). 

Present value of 9400^ payable at 
the end of the 1st year, =$f<)^=s9877.85+ 

Present value of 9400 payable at 
the end of the 2d year, = 9f<^%= 9357.1 4+ 

Present value of 9400 payable at 
the end of the 3d year, — 9f .^f:9338.98 + 

Present value required, =91073.474- 

The present value of each year's annuity being deter- 
mined by dividing the annuity by the amount of 91 for the 
given time and rate. The sum of these results will give 
yie present value sought. 

Q, How may the ]Mresent yalue' of an annuity bei ascertained ? To 
what does the ^nestioa reduce itself? How is the present vahie of 
each year's annuity found f How is the leqairedpceeent value £>und 9 



1* What is the present value of an annuitv of 900 to con- 
tinue 5 years, at 6 per cent, simple interest f Ans. 

2. What is the present value of an annuity of 9lOQ^tA 
continue 4 /ears, at 6 per cent, sitn^lb \rftet»eX'\ 
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COMMISSION AND INSURANCE. 

209« Commission is an allowance made to an agent 
for buying or selling goods, dz^c, or disbursing money, and 
is usually a certain per cent, upon the value of the articles 
bought or sold, or upon the money disbursed. 

Insurance is an allowance made to an individual or 
company for insuring property from loss by fire, shipwreck, 
&c., and is also a certain per cent, on the amount insured. 

The allowance in either case is found by mtdtiplying 
the given sum by the rate per cent.y and dividing the pro- 
duct by 100, or cutting off two figures to the right. 

Q. What is commisdon ? How in it estimated f What is insurance ? , 
How is it estimated f What is the rule for finding the allowance for 
commission or insurance f 

EXAMPLES. 

1. What is the commission on 81200 at 21 per cent.? 

Ans. 



2. What would be the commission for selling $15,000 
worth of flour, at 4 per cent. ? Ans. 8600. 

3. What would be the insurance of a house, valued at 
$4500, for 1 year, at i per cent. ? Ans. 811.25. 

4. What is the insurance on 820,000, at i per cent. ? 

Ans. 8150. 

* 

5. What is the commission for selling 100 barrels of pork, 
valued at 81 0^ per barrel, at 2^ per cent. 1 Ans. 

6. What is the commission on the sale of 100 bales of 
cotton, valued at 850 per bale, at 4 per cent. ? 

Ans. 



DUCNMJNT. |9!lf 



DISCOUNT. 

2 10* Discount is aa allowance made for the paylnent 
of a debt before it becomes due, at a certain rate per cent, 
ifor the time allowed. 

It is evident, that if we ascertain the present value of the 
debt at the given rate of interest, the discount will be found 
by subtracting the present value from the given debt. 

To find the present value reduce itself to find th9 prin- 
cipal, when the amount, the rate per cent., and the time are 
given, as in Art. 201. 

Q, What la discount ? How is discount found ? How is the present 
value of the debt ascertained ? How do you find the principal, when 
you know the amount, the rate percent., And the time f 

V 

EXAJEPLES. 

1. What is the discount on 91000, due 1 year and 8 
months hence, at 6 per c^nt. per annum ? 

OPEBATION. 

9^^M =$909.09 + p: present value, of tlOOO. 
81000— t909.09=:$90.91ss discount. 

We find the present value by dividing the given sum by 
81.10, the amount of $1, for 1 year and 8 months. Art. 
201. The present value subtracted from 81000, gives , the 
discount, which, is 890.91. 

2. What is the discount on 8600, due 2 years hence, at 
6 per cent. 1 Ans. 864.29. 

3. What, is the discount on 8550, due I year and 8 
months hence, at 6 per cent. ? . Ans. 850. 

4. What is the, discount on. 82200, due 1 year aild 4 
months hence, at 6 per cent. 1 Ans. 

6. What is the discount on 820,000, due 5 years hence, 
at 6 per cent J Ans. 



ta rmawu arb ums. 



PROnT AND LOSS. 

2Xl« Profit and Loss is a rule by which we ascer- 
taiii the profit' or losd upon the sale or purchase of g66ds; 
Aiid it al^o determines at what rates goods must be sold, to 
gain or lose a certain per cent. 



1. Bought 150 barrels of flour, at $5^ per barrel, and 
sold them at f 5.87i : what was the gain mi the sale? 

OPERATION. 

150X t5.87i=9806.25=amount of sale. 
150x96i =te8787.60=cost. 

$18.76=piofit. 
Or thus : 

f5.3t}-.f5^-=l^ cts. profit per barret. 
150 X l'9i cts.=tl8.75 total profit. 

We first find the total cost of the flour by multipl3ring the 
number of barrels by the cost of each, and subtract this re- 
sult from the total valuie of the sales, ascertained in the same 
manner. Or, wO may find the profit on one barie), and 
multiply the total number of barrels by the profit on one 
batrrel, for the total profit 

i. Bought cloth at tS.^ per yard, and sold it again at 
9Md per yard : #httt i^ the gaut per cent. ? 

OPSBATION. 

M.20— 83150=70 cts. gain per yard. 
3.50 s 100 : : 70 : Io$l^a20 per ct. 

that is, 20 cts; gain in ICIO cents. 

I Kmag Ibubd tl» galin on the cost of one yard to be 70 
cents, to find t&e gain per cent., thiit is, per 100 centd, it is 
evi^jent, that if 70 cents be the gain on 88.50, the gain on 
106 cents will bear the same proportion to 70 cents that 
100 does to 83.50. Hence, by dividing the profit or loss 
per yard, bytbecoat per yax&»thAi%\A\l^tc«GX/>aV!raDA. 



(fe Wta is-prtifit and loss r Howdo you find tlie pmfif «ir lost' i|^n 
the sate of any number of barrels of flour 7 How woiiI(i^ yoa find the 
rate per cent, of the profit'ori^ssf What do you ndead by tat rale'i^^ 
cent. ? 

2. Bought 100 bales of ck>tb of 50 pieces each, eac^ 
piece containing 20 yards, at $2.75 per yard. I sold tnc 
^hdle at $SM p^t yard • What ^reti? thd pWfiT oii^the? sale, 
and the r&t© per* cfeal. T ^ J iPotal prt)flt; f380d0. 

^^^'l Rate pel* (»nt*i=i?l^. 

3. Bought 1000 barrels of ilour at $4.25, and sold 500 
barrels at $5^ , and 9500 at $5i per barrel : what was the 
g&iii' pier tetxt. oil the whole transaction ? 

Ans. 22^V P^^ ^^^' 

4. Bought 20 hhds. of sugar of 20 cwtl each, at 4!| cetltd 
per lb. I then paid 25 cents cooperage per hhd., and lost 
by leakagid 15 lbs. per hhd. The whole was. sold at •4«20 
per cwt. : did t gain or lose by^ the transaction,^ and whdt 
was ihe total loss or gain^. and the rate per cent. ? 

Ans. 



EQUATION OF PAYMENTS. 

^12e EauATioN OF Payments shows the method of 
Jtnding the mean time of paymetU of seneral sums, due at 
aijfereiU ttme^, 9o thai there wiU be no Uak ot gaiM of in- 
tere^i. 

It is plain, that $1 will require 12 months to gancr $A itaich 
interest as |^ will in 6 months; that is^ 6x 2=12. 

Again, 81 will require 72 months to giain ad miuch infeiest 
as 96 would in 12 months ; that is, 6x 12£=f 2. 

Again, 81 will require 100 months to gaitt as much in- 
terest as 85 would in 20 months ; that is, 5 X 20=200. 

Hence, if I owed 85 to be paid in 4 months, and $10 to 
be paid in 12 months, but wished to pay both sums at once, 
so as not to lose or gam any interest— 

The int. of 85 for 4 mos.sint. of 81 foi*5x 4= 20mo8« 
« « «« 810 « 12 *« t= •* *• 81 « 10 K W«1^0 " 

Hence, themt. of $15 tg times of paVU^Ssxl^ol^V^^^^*^"^ 
j2 



900 jB^UAinHf or PATioBnes. 

Bat if $1 prodace a certain interest in 140 months, 015 

will produce the same interest in ^-^ months. 
Hence, we have the following 

RULE. 

Mukiplff each payment by the Hme^ and divide the gum 
of. these separate products by the sum of the payments ; the 
result vfill be the answo'. 

]^XAMPLSS. 

1. I owe 01500, payable as follows : 0500 in 6 months; 
0500 ia 9 months ; and 0500 in 12 months. When must 
I pay the whole to gain and lose no interest 1 

OPBHATION. 

In this example, we mul- 500 x 6 = 3000 
tiply each payment by its 600 X 9 = 4500 
time, and divide 13500, the 500 X 12 = 6000 

sum of the products, by 1 500 — ■ 

the sum of the payments. 1500 15,00)135,00 
The answer is 9 months. ^ — -^_ 

Ans. = 9 months. 

2. I owe 0100, payable as follows: i in 4 months, i of 
the remainder in 6 months, the balance in 12 months. What 
is the mean time of payment? Ans. 

3. Due 03500, payable as follows : $1000 cash in hand, 
01000 in 6 months, 01 000 in 12 months, 0500 in 18 months. 
What is the mean time of payment ? Ans. 

Q. What is equation of payment! ? How long will it. take $1 to gain 
as much interest as $2 will in 6 months ? As $3 wiUin 8 months ? As 
$5 will in 10 momhd 7 In general, how long will it take $1 to gain the 
same interest as a given sum will in a given time? If $1 produce a 
given interest in a given time, how long will $2 take to produce the 
same interest ? $3 ? $5 7 Any number of dollars 7 What is the rule 
for finding the mean time of payment 7 

APPLICATIONS UPON THS FOREGOING BULBS. 

1. Find the total amount of the debts of the following 
States in Federal Currency,, their respective indebtedness in 
17S9y when the United States government commenced ope- 
xutioDs, being as stated beloNv m coii>!vG£iik\»N. ^^^tt^xi^-^ « 



Jt^VATSOK OF TAYMMSTS. 901 

Cootinental value.. Valae in Federal 

£ », d, . Curreney. 

1. Masaachusetts, 1,568,040 7 9 = 85,226,801.29 

2. Connecticut^ . . 585,352 0= 1,951,173.33+ 

3. New York, . • • 467,030 2 0= 1,167,575.25 

4. New Jersey, . . 295,756 4 11 = 788,680.65+ 

5. Virginia,.... 1,104,222 18 2 = 

6. South Carolina, 1, 256,787 9 7 = 

Ans. =$18,201,205.59+ 

Q. When did the United States govemment go into operation ? How 
waa money estimated at that timet How many shillings to the dollar 
in Massachusetts ? Connecticut f New York ? New Jersey f Vir- 
ginia? South Carolina t How would you convert pounds, shillings, 
and pence, Massachusetts currency, to iederal currency t How would 
you convert Connecticut currency to federal currency? New York 
currency to fsderal currency ? New Jersey f Virginia f South Caro- 
lina ? What was the total mdebtedness of the States in 1789 f 

2. What was the total amount of the foreign public debt 
of the United States in 1789, in federal currency, there be- 
ing due on loans to France 34,000,000 livres, and to Holland 
9,000,000 florins? Ans. 89,890,000. 

Q. To what countries was the foreuni debt of the United States duli 
in 1789 ? What is the value of the French livre f How are French 
fivres converted into federal currency 7 What is the value of the Dutch 
florin ? How converted into federal currency ? 

8. The foreign and domestic debt of the United States in 
1789, including arrears of interest, was as follows : 

Foreign debt, #11,710,378.62 

Domestic « . . , 42,414,085.94 

What would the interest on the foreign debt and on the 
domestic debt amount to^ per annum, at 4 per cent., and 
what annual income was required to pay the interest as it 
fell due? 

Interest on foreign debt = (468,415.14 
j^.^ « « domestic" 1,696,563.43 

Annual income required, = $2,164,978.57 

Q. What was the amount of the United States foreign debt in 1769? 
Domestic debt t What annual income waa r«<^^ ^n \!V3 ^3&fil^s^cstm^ 
at 4 per cent, t 



202 bi|1j AJKioar^ or BAonoim* 

4* What Was the total value of ther coinage of the United 
Stated Mint at Philadelphia in 1842, the number of piece0 
of each denomination l^ing as follows : 

Wo, ofpi^ees. ^lue^ 

Eagles, 81^07 = •815,070.00 

i Eagles, 27J578 t= <^187^890.00 

i Eagles, 2,823 = $ 

Dollars,* •««. ..A** • 184)^1^ = $ 

i Dollar^,-. 2,012,764 = « 

i Dollars, , 88,000 ^ 8 

Dimes, . 1,887,600 = $ 

i Dimes, .« 819,000 =£ • 

Cents, 2,383,390 = • 



^■^ 



Aq8. * «2,426^1.40 

5. What was the amount of the funded debt contracted by 
the United Stales gov^timeat duriikg. the war with England, 
which commeooed in 1812 and ended in 1815',. the wfhoie 
amount being, embraced iuthe following loans^^ 

1. «7,860,500 at par,* = f 7,860,500.00 

d. 916,000,000^ obtained af the rate of 

98B in cash for $100 in stock, ==r 8l6;i81,81'8.1df 

3. $7^00,000, obtained at the rate of 

888.25 in cash for 8100 in stock, = 8 8,^8,583.56 

4. 8l2,292,d68.9€i at 80 per ct. stock, £= 8ii)^66^111vl2 

140,810w0a at 85 «« '^ r= 8 I0S,6W.83 

43,222.22 at 901 « " =8 43;,627.79 

74,590.75 at 90J « " = 8 82;420.72 

5. 87,924,219.59 at 95 " « =8 8,341,283.77 

l/H/r,846.30 at 96* •* «* =« 8 

32,978,49 at 97 " « »8 

275,000.00 at 98 *♦ *^ »8 

4,000.00 at par, = 8 

e. 80,268^949.00 at par, =8 

Ans. 86»,«ir3r,414.72 

* jVote.— Whed flOO of stock sells for #100, the ctock is at par; 
wfaeir for less than flOO, k m idtmpari whtafoc moM than itOO, iris 



VQi^ATioir Of iTAYMmnps. 2U 

Q. How did the United States ffoyernment obtain the iiindB for Mrry- 
ing oa il8 war with England? when did the last war be^t When 
end 7 How much money was borrowed ? What security did the United 
States give f (Its own stock.) Was it eenerally above or below par? When 
isstocKparf When below par ? When above par f How ii^vucb stock 
at 95 per cent, must be given for $100 cash? How much for $1000 
cash f How much stock at 90 pereeot. ^must be given for $100 cash ? 
How moch at 30 f What is $ 1000 stock worth at par ? AV5 jms ^w^t. 
above par ? At IQ pisr cent, above par I At 20 per cent, ? 

6. By a traiity with the French in 1831, to iiidemmfy the 
United States for spoliations upon their connperce, the' French 
agreed to pay 25,000,000 of francs, in 6 annual instalments, 
hiring iateiBSt at-4per"oeQt.; what was the amount of 
each payment in federal currency ? Ana. 

7. The last United.States Bank was chartered by Con- 
gress in 1816, for 20 years, with a capital of %600,000 
of dollars, the '.United States government holding 70^00 
shares at 9100 each; what advance per pent, would theie 
be in the stock to , m^ke the capital pf ;tbe (jipvernment 
$8,000,000? .Am. 

8. In 1829, a dividend of 3| per eent/wasdeelaYeid upon 
the capital stock of the United Stages E|ank» for the-f revious 
6 months; what amount pf dividend was paid to, the. United 
States, its total amount in stock beipg^ $7^000,000 ? 

. Ao9» i345,000. 

;i9. By the law of Confwss estliblifthiiig the last^Ba^k df 
the United States, la bonus oif (1,000^900 wasstiptllated to 
be paid to the United StflUes; iwliat pep'oent. pf'the eapitai 
stock idid. the. Slim amount 40? «Ans« 

10. What distance will sound travel in 1 minute through 
the fbllowii^ media, its fate per ^iroi^ being as Allows : 

Through air, .... . lJ.43ift, per^sep. Aw. 12J f»il^,per m. 

« water, . . . 4900 " " Ans. 

" cast iron, 11090 " " Ans. 

« ateel, .. 17000 «« ^« Aas. 

" glBss, . ISeOO x^ " Ans. 

,Q,Thmg!k what jnedit do^jwmd tiavel mafifapi^y f 



9M n^UATioir ov patmsnt9. 

11. The best bell-metal contains 80 per cent, of copper, 
and 20 per cent, of tin : how many pounds of each substance 
would be in the following bells, supposing the bells to be 
made in thie above proportion? 

Weight. Copper. Tin. 

Empress Ann's, Moscow, 432,000 lbs. Ans. 345,600 lbs. 86,400 lbs. 

Borts Godemits, ** 288,000 Ans. 230,400 57,600 

St. Ivan's, " 142,000 Ans. 113,600 28,400 

Great Bell, Pekin, 120,000 Ans. 96,000 24,000 

NoYogorod great bell» 70,000 Ans. 56,000 14,000 

Great Tom, Oxford, 18,000 Ans. 14,400 3,600 

Q. What metals compose bell*met&lt What proportion of each? 
What are some of the largest bells in the world t 

12. The steam-ships British Queen and President are 
stated to have cost £90,715 each. The total receipts of the 
British Queen for 9 voyages amounted to J882,001 2s. 6<2., 
and the total expense jl? 0,691. The total receipts of the 
President for 9 voyages were ^625,234 68, 7c2., and the ex- 
penses jS21,833 3«. 7d. What was the average profit per 
voyage in federal currency, and what rate per cent, was the 
profit upon the first cost ? Ans. 

18. The first voyages from Great Britain to New York by 
steam were made simultaneously by the steam-ship ^^ Sirius" 
from Cork, and the Great Western from Bristol, in 1838. 
The former travelled 3,300 miles, and performed the voyage 
in 19 days. The Great Western travelled 3,223 miles, and 
performed the voyage in 16 days 5 hours. What was the 
average rate per hour of each vessel 1 

. C Sirius' rate per hour, 7.2 + miles. 
-^^•^G.W.'s" « ** 8.8+ miles. 

14. The total amount of debt of Great Britain in 1839, 
was J6787,638,816 8s. 9id. : what is the annual charge to 
that government, estimating the interest at 3 per cent, in 
federal money 1 Ans. 

16. By the act of Congress of 1835, the standard of the 
gold and silver coins of the United States, was fixed as fbl 
lows. That of 1000 parts by weight, 900 shall be pure metal 
and 100 parts alloy; the alloy of the silver coins being 
copper; that of the gold comS) e(\\ial ^arts of silver and 
copper. The dollar WigVia 4V2i %x«m»\ \ ^q\!wx^^^\\ 



IVDOBBGIMALB^ MK 

i dollar, 108| ; the climey 411 ; and the i dime, 2df grains. 
The eagle wei^s 258 grains; i eagle, 129; and the ^ 
eagle, 64i grains. The copper coins, composed of pure 
copper, as follows : the cent weighs 168, and the i cent 84 
grains. How much gold, silver, and copper, hy weight, 
were used in the coinage at the United States Mint, Phila- 
delphia, in 1842, the number of pieces of each kind being 
as follows : 



CMd. fUlTtf. Oopper. 

Bagles, 81,507 

i « 27,578 

I « 2,823 

Dollars, 184,618 » 

i «« 2,012,764 : , 

i " 88,000 

Dimes, 1,887,500 

I « 815,000 

Cents, 2,883,390 



Ans. 3870.0 lbs. 93188.6 lbs. 80060.9 Iba. 

Q. What are the coins of the United States t By whom is their 
wd^^ht fixed ? What metals compose the gold coins ? The silver f 
.Bow nmch alloy to the 1000 parts t What is ths weight otthe .eegle f 
Dollar f Cent ! Is the weight determined by the pound avoirdi^poia 
or troy f 



DUODECIMALS. 



213o DnoOBODiALS are numbers in which tbe unit has 
been divided into twelfths^ or some multiple of twelve* The 
name is derived from the Latin word duodemnif which 
means twelte. 

As usually applied, the unit which is thus divided is the 
find. 

When 1 foot is divided into 12 equal parts, each of these 
parts is called jn-tme*, or more commonly %nch€^y, and is 
denoted by the sign '• 

The inch or prime being again divided into twelve eoual 
parts, each of these parts is called 9tcQnd%^ isA \a d< 
by the mga ". 



^m d^ijoied . by the sign "\ mAcfiP Wi 

Q. What are doddeeiiiiakr From WliAtifl'tiie Bane 4eifif«dt **To 
^vliat unit is thia diTiaoat'.iNMi|y iipnM I (Wton . Sb»i €>9t ; 19 idhiM 
into twelve equal parte, what is each of these parts called % /£ff,i|^ Q^ 
noted ? When the inch is divided into twelfths, what is each 01 tM; 
equal ptprts called ? Q^W.i^enoted! WJb^t nam^isjjiven to tl^flttMllve 
equal parts into which the seconds are divided ? How denotQi^L? (WW 
would you read the expression 5 ft. 2' 3" 4'" ? ' How would yov wd\p 
the number 4 feet, 3 inches, 4 seconds, 2 thinb'l 

214e From the manner in which thesie ifitisitiis of the 
foot are formed, it follows that 

1 inch = Y^2 of a foot. 

1 second=y\; of l'=^3 of y^j of a fooUsj^^^pf a fool, 

1 third= T>j of 1"= ^ of y*^ of ^^^ of a foot?= j^^ of vB^ Ibpf . 

Q. What part of 1 foot is 1 inch? What part ofl inch is l''t What 
ilart of 1 «>ot ia V'f What part of 1'' is V" ff What part of i foot 

I8l'"t 

215* When 1. foot is.multipUed by 1: foc^ithe prodnot 
is 1 9quare foot. 

When 1 foot is multiplied by 1 inch, since I'^-f^ of a 
foot, the product is 1 X ^^=^js ^^^ foot=l'. 

When 1 inch is rQu\tipl|^ byl ipph, since 1'=^ of a 
foot, the product is AxVs^tIi ®^* foot=l". 

When 1 inch is multiplied rhy:l"rBmoe If^^ lOt n Jx)t, 
and l''s=y4f 4>f a foot, the product is ^.X f}^ of a foots 
yi^jofafoot^r'. 

Hence we conclude t^at — . 

Feei multiplied by feet give square feet in the produi^ 
Fe^muUipUed bp^inolui give mbi^ vi ihfrQfim^ 
InekeM miMpli0d hff inches 'gim-tee^nds in the-fro* 

duet. 
Inches mtfbtp2te(7 by seconds gi/se Mrds im tht fro* 

dud. 



Q. When feet are multiplied by feet, what will the prodnct be f Why? 
Feet by inches f Why f iQobes by inches ? Why t Inchea by ae- 
condsf Whyt 

216« Addition and subtraction of duodeciitials are pef- 
formed like the correspboidiiig dpemtions in Gompoiind 
numbers, 

EXAMPLES. 

1, Add 2 ft. 8' 4" to 4 ft. iO' 11". 

^oi^EtATlON. 

Commencing on the right, 11" ft- ' "' 

and4"iii\akel5"=l'and3"oy^ir; 2 3 4 

set down 3'^, and carry 1' to the ^ 10 H 

next unit, afld so on throughout. a „ 2 3 

2. :Pro'm 11 ft. 3' 1" 4'" take 6 ft. 8', 2", 3'". 

In this exaitiple, 3"' from 4'" omeation. 

gives 1'" ; 2" from 1" we cannot, , „' Ht 

but IJorrowing 12", 2" firom 13" {{ 314 

gives 11^' ; earthing r to the next 5 8 2 8 

higher ubit, and ptoc^^eding as in ■ 

subtraction of cbtxipound ndmbeiB, Ans. 5 6 11 1 
the result is 6 ft. 6' 11" r^ 

13. Add 4 ft. 0' 2" 3"' and 6 ft. 9' 3" 9"' together. 

Ans. 9 ft. 9' tf' 0^". 

4. From 8 ft. 0' 0" 2^ take 2 ft. 1' (^ 3'". 

Ans. 6 ft. 10' 11" 11"'. 

Q. How ard'ad^tion and anb^tiiid^h of diiodediitiaUrpeifbrm6df 

' vatrcpLtbATiON of DuomeciKAiis. 

2X7« Miittiplication of Duodecimals is frequently used 
tb'fletbir/hfhe'tte 'contentrof solid bodies, such As tnaberand 
iffae-Iike, ^tteh thef dittieni^iohs bf it^ sides are kndwii in fe^t 
and parts of tl^bot, since the number of solid feet will be 
^ual to the product of the length, bceadlK^ ^xxd t\xv^^uD»a9^ 
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55 
3 


0' 

5' 8" 


58 


5' 3^ 

4' 


116 
19 


10' 6' 
5 9 



1. Find the solid contents of a stick of timber, m 
measures 13 fl. 2' in length, 4 fl. 9^ in breadtht fuid 2 
in thickness. 

Arranging the numbers, so that opxhation* 

feet shall fall under feet, inches ft. ' 

under inches, &c., we multiply the 13 9 

lowest unit in the multiplicand by 4 d' 

the highest unit in the multiplier, 
that is 9^ by 4 fl. Since inches 
multiplied by feet give inches, 
(Art. 215), the product is 36'= 3 ft.; 
we set down 0' and carry 3 to the 
feet; then multiplying 13 feet by 4 
ft. and adding in the 3 ft* carried, 
the first partial product is 55 ft. 
Multiplying now by 3^, since inches 
multiplied by inches give seconds^ Ans. 136 4" 3" 
(Art. 215), 9' multiplied by 3' will 
be 27"=2' and 3'' over; set down 3'' and carry 2' : 3 1 
13 are 39 and 2 are 41'= 3 ft. and 5' over; set down 
the column of inches, and carry 3 ft. whkh are set < 
in the column of ieet. Multiplying now this entire pn 
by the thickness of the timber, which is 2 ft. 4', an<] 
serving that feet multiplied by feet give feet, feet by in< 
inches, inches by inches, seconds, and inches by sec^ 
thirds, (Art. 215), the solid content of the timber is 1^ 
4' 3". 

2. How many solid feet in a log measuring 20 ft. 6' 
3 ft. 2' broad, and 8 ft. 5' thick? Ans. 

3. Find the solid contents of a box, which measures 
9" in depth, 4 ft. 5' in width, 2 ft. 8' in thickness. 

Ana. 

4. Find the solid content of a piece of timber which 
sures 45 ft. 11' in length, 2 ft. 7' in width, and 3 ft. 6' t 

Ans. 

Q, What use is made of inu\tip\\ca\ioti oi dnfidooimala f How 
content ofa, aoM. body determined t 
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FORMATION OF POWERS, 

2 18* 'I*^^ POWER of a number is the result obtained by 
i multiplying it any number of times by itself. 

Any number is the jf^r^ power of itself. 

\ If a number be multiplied by itself, the product is called 
'the second power or square of that number. 

r 

If a number be multiplied by itself, and the resulting pro- 
duct be again multiplied by the number, the last product is 
called the third power or cube of the number. 

In like manner, the fourth^ fifth, &c. powers of the num- 
ber will be the product resulting from the multiplication of 
Ihe number by itself; three times for the fourth power, four 
times for the fiflh power, &c. ; the number which designates 
the power being always greater by 1 than the number of 
times Ihe number is multiplied by itself. 

The number which designates the power is called the 
index or exponent of the power, and is written on the right, 
and a little above the given quantity. 

Thus, 

3=31 = 3 is the 1st power of 3 ; 

3 X 3=3*=: 9 is the 2d power of 3 ; 

3X3X3=3»= 27 is the 3d power of 3 ; 

3x 3x 3X 3=3*= 81 is the 4th power of 3 ; 

3 X 3 X 3 X 3 X 3=3^ =243 is the 5th power of 3. 

Hence the formation of the power of a nnmber consists in 
finding the product arising from its being multiplied by itself 
a certain number of times. 

Q, What is the power of a number f What is the 1st power of a 
number ? The 2d power ? What else is the 2d power of a numbek* 
called f What is the 3d power of a number? Cube! What is the 4th 
pNDwer of a number ? 5th power ? How does the number which de- 
signates the power of a quantity compare with the number of times it is 
multiplied by itself? What is tne exponent or index of a power ? How 
is it written ? In the expression 3S which is the index ? What is the 
power ? Which is the exponent in 3"? What does it denote ? To what 
M3*equal? What does 3« mean ? 3M What is the YaluA oC an V\ 
In what doe9 the fonnatioii of powen coi\ns(l \ 



VM 
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EXAMPLES. 

1. What is the 4th power of ^5 ? 

Since the 4th power is 
required, the giv.ea number . S&X 
is multiplied by itself 3 
times. 

2. Find the s(][uare pf ^6. 

3. Find the cube of 25, 

4. Find the 4th power of 100. 
6. Find the 5th power of 30. 

6. Find the 10th power of 10. 

7. Find the square of i. 

8. Find the square of .5w 

9. Find the cube of |. 

10. Find the cube of .75. 

11. Find the square of 3^. 

12. Find the cube of 5^. 

13. Find the 7th power of 1. 

14. Find the 4th po\yer of .QJ. 

15. Find the 3d power of ^ pf |» 
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Ans. 1296. 

Ans. 15625. 

Ans. 100000000. 

Ans. 24300000. 

Ans. 

And. i. 

Ans. .25. 

Ans, 

Ans. 

Ans. ^i^. 

Ans. 

Ans. 

Ans. 

Ans. 



EXTRACTION OF ROOTS, 

319« A Root is that quantity which, multiplied by 
itself a certain number of times, will produce a given power. 
Thus, 2 is the root of 4, since 2 X 2=4. 

When a number multiplied by itself once produces the 
given power, it is called the square^ or 2d root. Thus, 2 is 
Sie square XQol of 4. 

The cube root of a quantity is that number which, multi- 
plied by itself twice, wiW pToduce \)aft ^n«ii ^%xitvtY« 
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2 is the cube root of 8, since 2 x 2 x 2=8. 3 is the cube 
root of 27, since 3x 3x 3=27. 

Extr^tion of Roots condstf in finding the ro(^ cf a given 
power, 

TjQ ^fip^i that t)ie square root is to be extracted, we use 

^be sigi) y/j whic^ i^ placed over the number. TI^us, ^^4, is 
read square root of 4, and indicates that the square root of 4 
is to be extracted. 

When the c^abte rpot is to be extracted, we use the sign y^ ; 

thus, >/ 9 is read cube root of 9j and indicates that the cube 
root of 9 is to be extracted. ' ' 

In like manner, V> V* ^-9 represent that. t)ie 4^ and 
5th, ^. roots are to be extracted. The number placed over 
the sign is called the index of the root, and indicates what 
root is to be extracted. When no inde^ i^ o^ressiedi ^^ is 
understood. 

A number is said to be a petfect power^ when its exact 
root can be taken. 

The following numbers in the 1st line are perfect eqmree 
of the corresponding numbers below then^: 



1 4 9 16 25 


36 49 


64 81 


100 squaras. 


12 3 4 5 


6 7 


8 9 


10 roots. 



The following numbers in the 1st line are petfeet cubes 

of the corresponding numbers below them : 

1 8 27 64 125 216 343 512 729 cubes. 
1234 5 6 78 9 roots. 

Q. What is a root f What \b the square root of a quantity t Cube 
root t 4th root ! 5th root ? What is the square root of 4 ! Why f 
Of9t Whyt What is the cube root of 27? Why! Of64ff Why? 
In what does the extraction of roots consist f Ilow dp you denote that 
the square root has to be extracted f Cube root f 4tn'root f 5th root f 
Write upon your slate the cube root of 27. Sqtiare root of 64. 4 times 
the square root of 9. 4th root of 100. What is the index of a root f 
What does it indicate I When the index is not expressed, what is un- 
derstood t When is a munber said to l^e'a peifeet power f What is 
the square of 2 f - Of the let iO numbers f What is the square root of 
If 41 9! 16? 25? 36? 49? 64r 81? 100? What is th^ cube 
rootdfl? 8? 27? 64? 1SI5? 216? 343? 729? 1000? 
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EXTRACTION OP THE SQUARE ROOT. 

220« Extraction of the square root of a number con- 
sists in finding a number which, multiplied by itself onoey 
will produce the given number. 

We have seen (Art. 219) that there are only nine perfect 
squares which can be expressed by one or two figures, viz. 

1, 4, 9, 16, 25, 36, 49, 64, 81, 

the square roots of which are the first nine numbers, 1, 2, 
3, 4, 6, 6, 7, 8, 9. The square root rf any number expreU' 
ed by one or two figures cannot therefore contain more than 
one figure^ that t«, units. Should the number be an imper- 
fect square, its root will be found between two whole num- 
bers, which differ from each other by 1, and whose squares 
are the next greatest and smallest squares, between which 
the given number is comprised. Thus, 46 is comprised be- 
tween 36 and 49^ which are the squares of 6 and 7 ; the 
square root of 46 is then between 6 and 7. Again, 96 is 
between 81 and 100, the square roots of which are 9 and 
10 ; the square root of 96 is between 9 and 10. 

Q. In what does the extraction of ^he square root consist f How many 
perfect squares are there which contain only one or two figures ? What 
are their roots f How many figures will the square root of a number 
comprised of one or two figures contain f Between what numbers will 
the square root of a number which is not a perfect square be found ? 
Between what numbers will the square root of 96 be found f ^451 

V37? >/24! , 

32 !• Every number may be considered as composed 
of a certain number of tens and a certain number of units. 
Thus, 16=1 ten+6 units, or 10 + 6, and 98 = 9 tens + 8 
units = 90 + 8. 

Now, the square of a number such as 16, will be the 
product of 10+6 by itself. To see fully of what parts the 
square will be composed, we will keep the units, tens and 
Aundreda of the square separate) as follows : 
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Commencing on the right, 6 units operation* 

of the multiplicand, multiplied by 6 10+6 

units of the multiplier, give 36 10+6 

units = 6* = square of the units, ■ 

1 ten or 10 of the multiplicand, by 10x6+6* 

6 units of the multiplier, give 6 lO^ + lOxO 

tens or 6x10 = product of these ~; — '~ 

tens by the units. Multiplying now 10-»+2(10X6)+62 
by the ten of the multiplier, the first product is 6 tens, or 
6x lOssprodtM^ of the tens by the units; the next product 
is lax 10=10*=100=r«9fiare of the tens. 

As the same result will be obtained for any other number, 
we conclude, that the square of a number composed of tens 
and units contains the square of the tens, plus twice the 
product of the tens by the units, plus the square cf the 
units. 



Q. Of what parte may every number be considered as compioaedf 
What does 16 contain f 25 1 59? 125? What does the square of a 
number composed of tens and units contain ? 

222e ^^ squares of the numbers 

10, 20, SO, 40, 50, 60, 70, 80, 90, 100, 
are 

100, 400, 900, 1600, 2500, 3600, 4900, 6400, 8100, 10000. ' 

100 is the smallest number composed of three figures, and 
its square root contains two figures, and is 10 ; 9999 is the 
largest number composed of four figures, and its square root 
is less than 100, being comprised between 99 and 100. 
Hence, when the given square contains three or four figures^ 
the root will contain two figures; that is, tens and units. 

Q. What is the square of 10 r 20? 40? 60? 90? 100? What 
is, the smallest number composed of three figures ? What is the square 
root of 100 ? What is the largest number composed of four figures ? 
What is its square root ? If a number contain three figures, how many 
figures wUl its square root contain ? If four figures, how many figures 
in the root ? 



1. Eitract the square root of 409^. 
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Sinco the number con- opj&ration. 

tains four iigures, its square AHBk ( 64 

root will contain two figures ; ^g ^ 

that is, tens and units. But - -•■ - 

the square of 1 ten is 100; g^ 2=124 ) 4916 

therefore, the square of the 495 

tens of the root cannot be — * 

found in the twajight-hand 
('figures of ihe gl«fn num. 

ben We Separate these figures by a ddft^ Now 4096 is 
contained between the tiVo squares 3600 and 4900. Its 
root must then be between 60 and 70; "^he i;equired root 
the^fore contains ^iem. . We place 6 on the right of the 
given number, from wl^ich we separate it by a line. We 
|hen subtract its square 36 hundred from 40 hundred, which 
leaved a remainder 4, to which we bring down the next tw6 
figures 96. Afler subtracting the square of the tens from 
the "^iTen number, the remainder 496 must contain tft>iee 
'the pV'oduct of the tens by the uniisj plus the s^are cf the 
utdiSy (Art. 221). But since tens multiplied by units cannot 
give a less product than fen,. twice the product of the tens 
by the units cannot be contained in the right-hand figure 6 
of the remainder, which is units simply ^ /This product must 
therefore be found in the two lefl-hand figures 49. Dividing 
this number by twice the tens, we get 4 for the units of the 
reqdired root« Placing 4 in the units' place of the ro6t, ahd 
alfio on the rights of the divisbr 12,. an4 miiUiplyiDg 124 by 
.4s the product j496 is exactly equal to the remainder. The 
fiQot sought 16 therefore 64, which may be proved by iinulti- 
plying 64 by itself, 64 X 64=4096. 

It will be obsery;^ that in multiplying 1|S4 by 4, We first 
multiply 4 by 4, and obtain 16, which is the square of ike 
units of the iDdf , and then 12, whieh is twice the eciu of the 
root, multipliecl by ,4, the units, gives the dduble product <^ 
the tens by tihe units. The product 496 is tt^refoi^l ex- 
posed of the 'saiiie parts ^s the remainder afliei^ tlie'^rdt 
operation. 

2, Extract the square root of 1444. 
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OPESATION. 

1444 (88 
9 



3X2=68)54.4 
544 



8 units X 8 units = square of units = 64 
Twice tens X units = 6 tens X 8 unite = 48 tens = 480 

544 

We separate the two right-hand figures as hefore. There 
being again 4 figures in the power, the root contains tens 
and units. The greatest square in 14 is 9, the root of which 
is 3. The tens of the root will be 3. Subtracting ite square 
9 from 14, and bringing down the two other figures 44, we 
have for a remainder 544. Dividing now the two left-hand 
figures 54 by 6, which is twice the tens of the root, we find 
it goes 9 times; but 9 is too large, since 54 contains the 
tens arising from the square of the units, as well as those 
produced by the double product of the tens by the units. 
Trying 8 as the next lower number, and placing 8 on the 
right of 6, and multiplying 68 by 8, the result 544 is exactly 
equal to the remainder before found. 39 is therefore the 
root sought. 

By examining the operation of multiplying 68 by 8, we 
see that the square of the units is 64, which contains 6 tens^ 
and these tens are carried into the tens resulting from the 
multiplication of the double tens by the units. 

3. Extract the square root of 729. 

The given number containing opbbation. 

3 figures, the root will contain .' 

tens and units. Separating the 729(27 

two right-hand figures, the great- ^ 

est square in 7 is 4, whose root « o-.at \ ao o 
is 2. Subtracting the square of ^ ^829 

2 from 7, and bringing down 29, 
the remainder is 329. JDividing 
32 by 2 X 2=4, the quotient is 8 ; 
K 



% % * 
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but the tens produced by multiplying 8 by itself, ma 
result too large. We find 7 to be the units of th 
Multiplying 47 by 0, the result is 329. 27 is tl 
sought. 

4. Extract the square root of 56169. 

Since the given number OFESAHOir. 

contains more than four eotor 

figures, the square root wiU f^^^ 

contain more than two. Re- ««_ 

garding the numbers as still 2 x 2=43 ) 16.1 

composed of tens and units, 22*9 

the number 56169 will con- 



tain 5616 tens and 9 units. 23 X 2=467 ) 826. 
Now, the square of the tens 326( 

cannot be comprised in the ■ 

two right-hand figures ; we * ' " 

point them off as before, and the square of the ten! 
then be found in the remaining figures. But since th< 
more than two figures left, the tens of the root will ( 
more than one figure, and we may separate the two 
hand figures of 561 as if its root alone had to be exti 
and in like manner we should continue to divide ofif th< 
number into periods of two figures from the right, if tl 
left contained more than one figure. Since 4 is the g 
square contained in 5, the root of which is 2, the fifsl 
in the root will be 2. Subtracting the square of 2 f 
and bringing down the next period 61 , we have 16! 
remainder. Dividing 16 by twice the first figure of th 
that is, by 4, we get 3 as the second figure of the tens 
required root. Placing 3 in the root, and also on th< 
of the divisor, and multiplying 43 by 3, and subtracti 
product as before, we have 32 left Bringing down tli 
period 69, and dividing 326 by twice the tens of thi 
that id, by 23 x 2, we find 7 for the units of the root, 
ceeding as before, we find 237 to be the root sough 
taining 23 tens and 7 units. 

It will be observed, that there will be always as 
figures in the root as there are periods. 

From tlie above examples vre mac^ ^^>i<c)^ tJnA fiillo 
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RUI.E. 

I. Point off the given number mtoperiod».of tiff o figures 
each^ commencing on the right. Find the greatest smiare 
in the, period on the /^, am, place its toot on the right of 
the given number as the first figure of the root. 

II. Subtract the square of the root from the rmmber conh 
prising the first periodf and to the remainder bring down 
the second period. 

III. Double the root founds and place the product on ihe 
^t of the remainder as a divisor. Divide the remainder, 
omitting the right-hand figure, bv this divisor: the quo- 
tient unU be the second figure of the root. 

IV. Place it in the root, and also on the right pf the 
divisor. Multiply the entire divisor by the second figure 
of the root, and subtract the product from the dividend. To 
the remainder bring doum the neg^ period. 

Vi Double the whole of the root found for a new divisor, 
and divide as before : the quotient vnll be the third figure 
of the root. 

VI. Continue this operation untU all the periods are 
brought down. Should there be a remainder after the last 
period has been divided, add ciphers, regarding the terms 
of the root thus found as decimals. 

Q. How do you extract the square root of a number I If the number 
eontain more than two figures, but less than five, how many fijg^res 
will there be in the root f Will the square of the tens be found m tha 
two right-hand figures f Why not f What do you do with these two 
fiffures f If the remaining figures are more than two, what is done f 
With which period do you commence to extract the root f What will 
the root of this period be ? Where placed f What is done next t When 
the square of the tens is taken from the given number, what will the 
remainder contain f What do you annex to the remainder f What do 
you do with this remainder f Why do jrou divide by twice the tens of 
the root f Where do you place the quotient ? Why do you not divide 
the right-hand figure of the remainder f Is not the quotient figure too 
large sometimes f Why f What is done f Why do you place the 
quotient figure in the root and also in the divisor f How long is this 
operation continued f How will the number of figures in the root oor- 
respond with the numbefr of periods f Should there bMS a remainder 
after all the periods are dividea, what do you do f What will the figures 
of the root be f Repeat the rule for extracting the square root of whole 
Dumbers. 
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EXAMPLES. 

1. Extract the square root of 7569. Ans. 87. 

2. Extract the square root of 76807696. 

Ans. 8764+. 

3. Extract the square root of 87567. Ans. 295917 + . 

4. Extract the square root of 170597631. 

Ans. 13061+* 

5. Extract the square root of 94307827. 

Ans. 

6. Extract the square root of 100400730. 

Ans. 

7. Extract the square root of 5320717. 

Ans. 

8. Extract the square xoot of 8000910032. 

Ans. 

233« Since the square of a vulgar fraction is obtained 
by multiplying its numerator by itself for a new numerator, 
and its denominator by itself for a new denominator, it fol- 
lows, that to extract the square root of a fracHon whote 
terms are perfect powers^ we have only to extract the rooi 
of the numerator and aUo of the denominator. 

Thus, v^^9=|, since the square root of 9 is 3, and that 
of4is2. 

EXAMPLES. 

1. Extract the square root of ||. Ans. {. 

2. Extract the square root of |||. Ans. ||. 

3. Extract the square root of SWi/^* ^^' 

Q. How is the square root of a vulgar fraction extracted f Why is 
this? 

224e Should the numerator of the fraction be an im- 
perfect power, we extract its square root approximately, and 
place the result over the root of the denominator. 

Thus, to extract the square tool ot \. 
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OPBBATIOK, 

The square root of 2 2.0000 ( 1.41 + 

^1. Annexing ciphers, 1 

and continuing the ope- — _ 

ration to two places of 1 X 2=24 ) 10.0 

decimals in the root, we 96 

find the result to be . , ^ ^^, v — TTT 

>^i^ R^ ««no™« 14X2=281) 40.0 

-g-T-f-. Uy annexing ' ogi 

more ciphers, we might _- 

carry the operation to 19 

any degree of approxi 



mation. V2=UJ-f. 

Q, How is the sqaare root extracted when the numerator is an im* 
perfect square f How fJEu: may the operation be extended t 

EXAMPLES. 

1. Extract the square root of ||. Ans. 

2. Extract the square root of 2|. Ans. 

3. Extract the square root of | of T^V Ans. 

225e Should the denominator of the fraction be an im- 
perfect power, we multiply the two terms of the fraction by 
the denominator. By this operation, the denominator is 
made a perfect square, and the root of the fraction may be 
extracted as in the last article. 

Thus, extract the square root off. 

Multiplying numerator and de» ofbbation. 

nominator by 5, the denominator «— 3x5 ~i5. 

becomes 25, the square root of -^/TrUooto 

which is 5. Extracting the square vi5_ 8.87a 

root of 15 to three places of deci- v 25= 6 

mals, it becomes 8.872. The root v^i6_M12. 

sought is ?l81». 30 ft 

Q, How is the square root of a fraction extracted when its denomi- 
nator is an imperfect power f Is the value of the fraction changed by 
this <qpenuion t Why do yon inultiply by the denominator f 
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EXAMPLB8. 

1. Extract the square root of i. Ans. ^ 

2. Extract the square root of 3^. Ans. ^ 

3. Extract the square root of 4* Ans. 

236« Since a decimal may he expressed as a vulgar 
fraction hy placing 1 as its denominator, with as many 
ciphers annexed as there are decimal places, we may ex- 
tract the square root of a decimal by the principles just ex- 
plained^ 

Should the given decimal contain an uneven number of 
places, a cipher must be annexed to make them even, and 
by this means the denominator will be made a perfect square. 
The square root of the decimal may then be extracted as if 
it were a whole number,' care being taken to point off as 
many decimal places in the root as there are periods in the 
given decimal. 

Thus, extract the square root of .5. 

The number of decimal places operation. 

being odd, we annex a cipher^ .50 (.7074- 

makmg the decimal .50 =i y^. 49 * 

Extracting the root of 50, it is .7 — ^ 

= jV By annexing two more .1407)10000 

ciphers, the decimal becomes 9849 

.5000=/^^, the root of which — : 

b.70=y%. By continuing this 1^1 
operation we may approximate as near as we please to the 
root of i. 

Q. How may the square root of a decimal fraction be extracted t 

EXAMPLES. 

1. Extract the square root of .25. Ans. .S. 

2. Extract the square root of .42573. Ans. 

3. Extract the square root of .0024763. Ans. 

4. Extract the square root of 21.935. Ans. 4.683. 

5. Extract the square root of .542. Ans. .736. 
6. Extract the square tool ot .^Q^^* kna, ATS. 
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Note. — By reducing the vulgar fractions in articles 224 
and 225 to« equivalent decimals, their square root might be 
extracted as has just been explained for decimal fractions. 
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227* The extraction of the cube root of a number 
consists in finding a number which, multiplied by itself 
twice, will produce the given number. 

Thus, the cube root of 27 is 3, since 3x 3X 3=27. 

We have seen (Art. 219) that there are only nine perfect 
cubes expressed by one, two, or three figures, viz : 

1, 8, 27, 64, 125, 216, 343, 512, 729, 

the cube roots of which aire the first nine numbers, 

1, 2, 3, 4, 5, 6, 7, 8, 9. 

Hence, the cube root of every number eomposed of less 
than four figures cannot contain more than one figure, 
that isy units. 

The root of an imperfect cube will be found between two 
numbers which di&r from each cfther by one, and whose 
cubes are the next greatest and smallest cubes, between 
which the giveQ number is comprised. Thus, 130 is com- 
prised between 125 and 216, the cube roots of which are 5 
and 6. The cube root of 130 will therefore be between 5 
and 6. 

Q, In what does the extraction of the cube root of a number eonaist f 
What is the cube root of 27 f Why 3 f How many perfect cubes may 
be expressed, by one, two, or three figures f What are their roots f 
How many figures wiU the cube root of a number composed of fewer 
than four figures contain f What will the root be f Between what 
nomhen ^iil the root of an imperfect cube be found f 

228« '^o explain the method of extracting the cube 
root of a number, let us see of what parts the cube is com- 
posed 
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The cube of the luimber 16 is the product of 16 or its 
equal 10+6 by itself twice. Performing the operation as 
in Art. 121, we find the result as follows : 

OFBBATION. 

10 + 6 

10+6 



10x6+6* 
10a + 10x6 

10a+2(10x6)+6a=square of (10+6) 
10+6 



10»X6 +2(10x6^)+6» 
10»+2(10ax6)+ 10X6« 

10»+3(10ax6)+3(10x6a)+6»=cubeof(10+6). 



The first multiplication gives the square of 10 + 6, as 
found in Art. 121. Multiplying again by 10+6, we obtain 
the cube of 10 +6. 

But upon examining this result we find that it is com- 
posed as follows : 

1st, 10>=:cube of the tens* 

2d, d(10*X 6)=three times the square of the tens mul- 
tiplied by the units. 

3d, 3(10 X 6^)=three times the square of the units multi- 
plied by the tens. 

4th, 6*=cube of the units. 

And as the same may be proved for every other suck 
number, we conclude, that the cube of a number composed 
of tens and units contains the cube of the tens^ plus three 
times the square cf the tens multiplied by the units^ plus 
three Hmes the square of the units multiplied by the tens^ 
phiM the cube of the umts. 

Thus, the cube of 25 is as follows: 
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PSOOF. 

25 
25 

125 
50 

625 
25 

3125 
1250 

15625 

Q. Of what 18 the cube of a nnmber comprising tens and onita com- 
poaedf How wiU you find the cube of 25? Ofl5f Of75f Ofl25t 



OPERATION. 

(2 tens)s=z20S: 
3(20)« X 5 
3(20) X5a 
5» 



=8000 
=6000 
=1500 
= 125 

15625 



BXAMPLS8. 

1. Extract the cube root of 15625. 



OFEBATION. 



15625(25 
8 



2ax8=12) 76.26 

25^= 15625. 



Since the given number 
contains more than three 
figures, its root will contain 
more than one, and will be 
composed of tens and units. 
Again, since the cube of 10 
is 1000, the cube of the tens 
of the root cannot be found in the three right-hand figures. 
We point them off as in the square root Now the greatest 
cube in 15 is 8, the root of which is 2. Subtracting 8 from 
15, and bringing down the next period, the remainder 7625 
contains 3 times the square of the tens multiplied by the 
units, plus 3 times the square of the units multiplied by the 
tens, plus the cube of the units. Cutting off two figures on 
the right, the 76 which remains contains 3 times the square 
of the tens multiplied by the units ; and if it be divided by 
3 times the square of the tens of the root, that is, by 12, the 
quotient 5 will be the units of the root. 12 goes in 76, 6 
times ; but 6 being too large, we try 5, and find 25 to be 
the cube root of the given number, since 25 '=15625. 

2. Extract the cube root of 596941^^* 



9M xcnucmoif of cijbb moor. 

OPBSATIOir. 

We commence by 596947688 ( 842 
pomtmg off the given ^22 
number into periods 

of 3 figures each, S^X 3=192) 849,47 
from the right 512 

is the greatest cube 596947 

in the first period, the 84^=592704 

root of which is 8. 



Subtracting 512 from 84^ X 3=21168 ) 42436,88 
596, and bringing 

down the nextjperiod, 842 «= 596947688. 

we cut off tbe two 

rijght-hand figures, and divide 849 by 192=8^ X 3. This 
gives 4 for the second figure of the root. Cubing 84 and 
subtracting the 'cube from the two first periods, we have 
4243 for a remainder. Bringing down the next period, and 
cutting off 88, we divide by 3 times the square of the root 
Ibund, that is, by 3 X 84^, and the quotient gives the units 
of the root. If the result be correct, and the number be a 
perfect cube, 842* will be equal to the given number. 
From these eiuunpies we deduce the following 

RULE. 

L Point off the given number into periods of three 
Jigurea eachj commmcing on the right. 

II. Find the greatest cube contained in the left-hand 
period* Its cube root will be the first figure of the root 
sought. Subtract its cube from the first period^ and bring 
down the next period to the remainder^ cutting off the two 
right'hand figures. 

in. JDivide the figures not cut off by three times the 
square of the root found: the quotient vnU be the second 
figure of the root. Cube the whole root found, and subtract 
it from the first two periods of the given number. If the 
cube be lareer than the number in these periods, the last 
figure in the root must be diminished; but if less, bring 
down the next period, cutting off the two right-hand figures 
as htfore. 

IV, Divide this last remoinder by three tvnvftt the cube 
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^the whoU root found: ike quotient {if not too large) untt 
be the next Jisure in the root. Continue in this way until 
off the periods are brought down. Then cube the whole 
root, and subtract it from the given number. Jf it be a 
perfect cubef there una be no remainder, 

Q. How do you extract the cube root of a number f Why pomt off 
three figures f How many figures does the cube of 10 contam f If the 
number containe more than three figures, will the root contain one or 
more figures f Where do you commence to extract the root f When 
the cube of the first figure of the root is subtracted from the first period, 
what does the remainder contain f By what do you divide t Why f 
What next f If the given number be a perfect cube, will there be any 
remainder when the cube of the root is taken firom it f Why f 

EXAMPLES. 

1. Extract the cube root of 13824. Ans. 24. 

2. Extract the Cube root of 5832. Ans. 18. 
8. Extract the cube root of 1157625. Ans. 105. 

4. Extract the cube root of 500763009. Ans. 

5. Extract the cube root of 97605732189. Ans. 

6. Extract the cube root of 2030421. Ans. 

228e Since the cube of a vulgar fraction is formed by 
cubing its numerator and denominator, it follows, that to 
extract the cube root of a vulgar fraction, we extract the 
cube root of its numerator, and then of its denominator. 

Thus, the cube root of |3=|,8ince 3= \^ 27 and 4= v^64. 
If the numerator be not a perfect cube, we extract its nearest 
root, and place the result over the cube root of the denomi- 
nator. 

Thus, the cube root of Jlj is ^, since 5.22 is the ap- 
proximate root of 143, and 7 is the cube root of 343. 

Again, if the denominator be an imperfect power, we 
multiply both terms of the fraction by the square of the de- 
nominator. By this operation the denominator is made a 
perfect cube; we may then extract the root of both terms 
as has just been explained. 

Thus, to extract the cube root of |. Multiplying numera- 
tor and denominator by the square of 7, that is, 49^ tba 
fraction becomes Ul—h ^ <i^^ ^^^^ ^^ ^\»rV^ V^ , 
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Q. How is the cube of a vulgar firactioii obtained f How is the cube 
root of a vulgar fraction found f If the numerator be an imperfect cube f 
If the denominator be an imperfect cube f Wh^ do you multiply by 
the square of the denominator f Does this operation caange the valu# 
of the fraction I Why not ? 

EXAMPLES. 

1. Extract the cube root of 4if. Ans. |. 

2. Extract the cube root of d|. Ans. 

3. Extract the cube root of 5^^. Ans. 

4. Extract the cube root of ^^. Ans* 

5. Extract the cube root of i. Ans* 

6. Extract the cube root of dj. Ans* 

7. Extract the cube root of y\. Ans* 
8* Extract the cube root of ^^« Ans. 

230« T^o extract the cube root of a decimal, we must, 
if necessary, annex ciphers, so that the number of decimal 
places shall be 3, 6, 9, &c. We then proceed as in whole 
numbers, pointing off as many decimal places in the root as 
there are periods in the given decimal. 

EXAMPLES. 

1. Extract the cube root of 6.54. Ans. 1.87. 

2. Extract the cube root of .0006. Ans. .08+. 

3. Extract the cube root of .5. Ans. 

4. Extract the cube root of 1.23. Ans. 1.07 +. 

5. Extract the cpbe root of 24.17. Ans. 

6. Extract the cube root of 241.7. Ans. 

7. Extract the cube root of 2.417. Ans. 

0, How is the cube root of a decimal extracted f How many dec! 
maf places will there be in the root f 

APPLICATIONS UPON THB FOHBCM>INO RVLSS. 

1. The intensity of the same light varies for difierent dis* 
tances in the inverse ratio of the squares of those distances. 
Supposing the intensity of a light at 10 feet distance to be 
i, what numbers Will lepreseat its intensity at 200, 300, 

400,500fset1 i^^a-tW^W^^^^^i^^ 
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2. The inteasity of gravity follows the same law as just 
announced. What will its intensity be equal to at 2, 3, 4, 

, 5 feet distance, that at the unit's distance being represented 
by 1 1 Ans. i, >J, ^, ^g. 

3. What is the weight of a block of common' dtone which 
measures 10 fl. 2' in length, 4 ft. 5' broad, and 2 fl. 3' thick, 
the weight of a cubic foot being 2520 ounces avoirdupois ? 

Ans. 15907 + lbs. 

4. What is the weight of a bar pf iron ineasuring 18i 
feet long, 4' thick, 11^ inches broad, the weight of a cubic 
foot b^ng 7645 ounces ? Ans. 

5. What is the weight of a load of clay, which measures 
12 ft. 3' long, 4 ft. 2' broad, and 2i feet deep, the weight 
of a cubic foot beitig 2160 ounces? 

Ans. 

6. The following table exhibits the area in square miles 
of the difierept countries in the world, and the States of the 
American Union : find the side of the squares whose areas 
shall be equivalent to the given areas. 

Sqoare Miles. 

England, 51,500 Ans. 226.9iniles. 

Scotland, 30,000 Ans. 173.1. 

Wales, 8,500 Ans. 92.1. 

Ireland, 31,000 Ans. 176+. 

North America, . . 7,950,000 Ans. 2819.8. 

South America, . 7,050,000 ...••••• Ans. 

Europe, 3,500,000 Ans. 

Asia, 16,000,000 Ans. 

Africa, 11,000,000 Ans. 3316.6+. 

France, 205,000 Ans. 

Spain,.... 183,000 Ans. 

Maine, 35,000 Ans. 

New Hampshire, .... 9,491 Ans. 

Vermont, 8,000 Anis. 

Massachusetts, 7,800 Ana. 

Rhode Island, 1,225 Ans. 35. 

Connecticut, 4,764 Ans. 

New York, 47,000 Ans. 

New Jersey, 8,320 kf»» 
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Square Miles. 

PeoDsylvimia, •••... 46,000 Ans. 

Delaware, 2,100 ........ Ads. 45.82. 

Maryland, 9,356 Ans. 

Virginia, 70,000 Ans. 264.6+. 

North Carolina, ...... 50,000 Ans. 

South Carolina, 33,000 Ans. 

Georgia, 62,000 Ans. 2i9nearl^, 

Alabama, '. . . 51,770 Ans. 

Mississippi, 48,000 i Ans. 

Louisiana, 48,320 Ans. 

Ohio, 44,000 Ans. 209.7 +. 

Kentucky, 40,000 Ans. 200. 

Tennessee, 45,000 Ans. 

Michigan, 60,000 ........ Ans. 244.9+. 

Indiana, 36,400 Ans. 

Illinois, 55,000 Ans. 

Missouri, 64,000 Ans. 258.8+. 

Arkansas, 55,000 Ans. 

O. Which country in the world has the largest extent f Which State 
in tne American Union has the largest area t Which the smallest f 
How does the extent of England compare with Virginia f 



ARITHMETICAL PROGRESSION. 

231 • Ajt Arithiketical Progression is a series of 
numbers^ inertasing or decreasing by a common differ^ 
ence. 

^ Thus, the series 

2, 5, 8, 11, 14, 17, 20, 23, 26, 29, &c., 

in which each number is formed from, the preceding, by 
adding the common difference 8, is an increasing oriihmeH* 
col series or progression; and the series . 

29, 26, 23, 20, 17, 14, 11, 8, 5, 2, 

• ... 

in which each number is formed from the preceding by sub- 

tractiDg the common difference 3, is a decreasing ariuimeti* 

eai series or frogrcsnon, TYie iium\)et^\Ai\0[Kt^Tn\«^ ^lies 
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or progieasion are called its ierma. The first and last terms 
tae th^ eotfrcfflei . The intermediate terms are^called the 
means. 

We may readily form an increasing arithmetical series 
when we know the first term and the common difference ; 
for, we have only to add the common difference to the first 
term to find the second ; then to the second to find the third ; 
to the third to find the fourth, and so on. 

Thus, if the first term be 1, and the common difference 2, 
we shall have 

1, 8, 6, 7, 9, 11, 18, 15, 17, 19, &c., 

which is an increasing arithmetical series. To find the terms 
of a decreasing arithmetical series, when we know the first 
term and the common difference, we subtract the common 
difference from the first term to find the second, then from 
the second to find the third, and so on. Thus, 

21, 19, 17, 15, 13, 11, 9, 7, 5, 3, 1, 

is a decreasing arithmetical series, the common difference 
being 2. 

Q, What 18 an arithmetical pro^ssion f Give an example of audi a 
progression. ^ What is an increasing arithmetical series f How is each 
term formed in it f What is a decreasing arithmetical series t How is 
it formed f What are the numbers calleowhich compose a progression ? 
What are the first and last terms called t Which are the means t How 
may you form an increasing arithmetical series when you know the first 
term and the common dinerence t Form such a series when the first 
term is 3 and the common difierence 4. How is a decreasing arithmetic 
cal series formed t Form such a series when the first term ia 20 and 
the common difference 5. 

232o ^e have seen (Art. 231), that in an increasing 
arithmetical series the second term is formed from the first 
by adding to the first the common difierence. Thus, if the 
first term be 2, and the common difierence 3, the second 
term will be 2 +3= 5. 

The third term is formed by adding'the common difier- 
ence to the second term, or ttcice the common difference to 
the first term. The third term will therefore be 2+3x2 
==8. 
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The fourth term is found hy adding 8 times the common 
di^rence to the first term ; tlMt is, fourth term =s2-f 3x 3 
=11. 

The fifth term s=2+3x 4=14. And so on for any term. 

Hence, we conclude that, in general, any term &f an 
arUhmeUcal progression may be found by adding to ikii 
first term the common difference taken as many times le^s f 
as there are terms in the series. 

EXAMPLES. 

1. Find the twentieth term of an arithmetical progression 
whose first term is 1, and comnoon difference 5. 

There being twenty terms, opxRAXioir. 

20 less 1 will be 19, which, 1+5x19=96 Ans. 

multiplied into the common 

diflference 5, and added to the first term 1, the twentietli 
term is found to be 96. 

2. Find the fifteenth term of an arithmetical progression, 
whose first term is 0, and common difference 4. 

Since the first term is 0, opbratioit. 

the term sought will be as 0+4x 14=4X 14=66. 
many times the common 
difference as there are terms less !• 

3. Find the hundredth term of the progression, 1, 4, 7, 
10, 13, 16, &c. Ans. 298. 

4. Find the forty-ninth term of the progression 4, 9, 14, 
19, 24, &c. Ans. 244. 

Q. How may any tenn of an increasing arithmetical seriea be fcond 
when you know the first term and the common difierence ? IVhat is 
the third equal to, when the first term is 2 and common difTerenoe 5 1 
Fourthtermt Fifthtermt 

233# If the first and last terms of an arithmetical pro- 
gression be known as wejl as the number of terms, we may 
readily find the common difierence ; for, since the last term 
is equal to the first term added to the common difierence 
taken as many times less 1 as there are terms, it follows, 
^^/ /ifo common difference will be equal to the difference 
^tke extremes divided iy tKe number of UTTM\eM\« 
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SXAHPLBS. 

1. Find the common difference in the arithmetical series 
whose first term is 3, last term 10, jand number of terms 
P'ne, 

Subtracting the first operation. 

term 3, from the last ».inr=l«=2=common difference. 

term 19, ^nd dividing ^ ^ 

by 8, which is 1 less proof. 

than the number of 3 5 ^ 9 ^^ 13^ 15 1^ 19^ 

terms, the common 

difierence is found to be 2. 

2. Find the common difference in arithmetical series, the 
extremes being 10 and 70, and the number of terms twenty- 
one. Ans. 3. 

3. Find the common difference in the arithmetical pro« 
gression whose first term is 4, last term 11, and number of 
terms ten. Ans. }• 

Q. How may yon find the common difierence when you know the. 
first and last terms, and the number of terms of an arithmetical pro- 
gression? 

234* I^ follows from what has just been explained (Art. 
233), that when two numbers are given, we may insert be- 
tween them as extremes, any number of means of an arith- 
metical progression ; for, knowing the first and last terms, 
and the number of terms to be inserted, we can find the 
common difference, and the several means may then be 
formed by adding the common difiference as in Art. 232. 

Thus, if we wished to insert between 2 and 14, five arith- 
metical means, the series would contain seven terms ; hence, 
the common difiference would be Uz2L=2 (Art.2d3). The 

series would then be 2, 4, 6, 8, 10, 12, 14, in which there 
have been five terms inserted between the first and last 
terms. We see that the divisor 6 is one more than the 
number of terms to be inserted. Hence, to insert any num* 
her of arithmetical means between two given extremes, 
divide the difference of the extremes by the number of 
fneoM to be inserted, plus 1, for the common difference^ 
and then farm the series as be/ore ex|ila%njtd« 
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1. Insert eight arithmetical means between 4 and 11. 

And. Com. dif. J. 

means, 4J, 5|, 6|, 74, 7|, 8|, 9|, lOf- 

2. Insert fifteen arithmetical means between 5 and 100. 

Ans. 

Q, How may yoa ioMit any number of aridimetical means between 
two given extremes t How do yoa find the common difieienoe f 



235# A fundamental property of an arithmetical pio^ 
gression is, that the 9um of the extremes is always equal to 
the sum of any two terms taken equi'distant from the ex* 
Iremes. 

This will appear by arranging the terms of any series in 
an inYerse order. Thus, 

1 3 5 7 9 11 Id 15 
15 13 11 9 7 5 8 1 



, 16 16 16 16 16 16 16 16 

The sum of the extremes 1 and 15 is 16, and the same 
result is found for every pair of equi-distant terms* 

If the number of terms in the series be odd, the earn of 
the extremes will be equal to twice the middle term, ThuS) 

1 3 6 7 9 
9 7 6 3 1 

10 10 10 10 1^^ 

It fdiows &om the above property, thfeit the mxm nf the 
two series will be equal to the sum of the eixtremes, 16, 
taken as many times as there are terms, that is,eigte times ; 
and hence, in an urkhmeHoal frogresaum^ the awm of tit 
terms is equal to half the swm if the exiremieSy muUipUed 
by the mimber of terms. 



1. Ftnd the s(um of the terms of an arithmetical iseries 
9rho$e &TBt f^im is 8, last term 19, and number ^ tertnii 
nine. 
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OPBSATION. 

i±lXX 9=Mx 9=11 X 9=99=8um of the series. 

2 3 

f^jll will be the half sum of the series, which, hein^ 

multiplied by 9, the number of terms, gives 90 for the sum 
of the series. 

2. Find the sum of an arithmetical progression, whose 
first term is 2, last term 100, and number of terms fifty. 

Ans. 8650. 



8. Fnd the sum of an arithmetiQai progression, whose 
£rst term is 10, common differenoe 3, and number of terms 
lw^ty*oii|jS. Ans. 840. 

Q. In an arithmetical progression composed of an emn anmber of 
tenns, what is the sum oi the extremes eaual to f If the nttm)>er of 
terms be odd f What is the sum of an arithmecical series equal Cof 



GEOMETRICAL PROGRESSION. 

. i3de A GsommiCAL PnoosBssioif U a series ef 
numbers inereanng or decreamng by « eonsteitf raJHo. 

Thus, the series 

1, 2, 4, 8, 16, 32, 64; dn% 

in which eaeh tem » formed from the pieoedii^, by amlft. 
plying by the number 2, is ait increating geometrical prO' 
gression; and the series 

64, 32, 16, 8, 4, 2, 1^ 

in which each term is formed from the preceding by dividing 
by the number 2, is a decreasing geometrical progression. 

The number by which we contigually muUiply or divide 
is called the common ratiop 

2, 6, 18, 54, 162, d^ 

is an increasing geometrical progression. 

162, 54, 18, 0, %, 
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is a decreasing geometrical progression, the commoa ratip 
being 8. 

Q.^ What is a geometrical progresaion t What is an increasiiig geo- 
metrical progreasion f Decreaaing f Give an example of an increasing 
series. Of a decreasing series. What is the common ratio? In the 
series 2, 6, 18, &c.| what is the common ratio f In the series 54, l^, 
6, 2, what is the common ratio ? In the series 5, 20, 80, &c. ? ^ the 
series 100, 20, 4 f 

23 7# From the manner in which an increasing geome*' 
tricai series is formed, we see that 

2d term = 1st term multiplied by the common ratio. 

dd term = 2d term multiplied by the common ratio, or 
the 1st term multiplied by the <^ftiare of the common 
ratio. 

4th term = Sd term multiplied by the common ratio, or 
the 1st term multiplied by the dd power of the com« 
mon ratio. 

5th term, in like manner = the 1st term multiplied by the 
4th power of the common ratio, and so with the 
other terms. 

Hence, we conclude, that any term rfan increasing geth 
tnetrical progression is equal to the first term multiplied by 
the common raiio raised to a power one less than the ntim* 
her of terms. 

Note. — In a decreasing series, we would divide by the 
common ratio raised to a power less 1 than the number of 
terms. 

EXAMPLES. 

1. Find the sixth term of the progression 1, 3, 9, 27, dec- 

1 being the first term, 3 the opekation. 

common ratio, and the jiumber 1 x 3* = 1 X 243r= 243. 
ofterms six, the sixth term will 

be equal to the first term 1, multiplied by the common ratio 
3 raised to the fiflh power, 5 being 1 less than the number 
ofterms. But 3»=3X 3x3x8X3=243. And IX 248= 
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2. Find the seventh term of the geometrical progression, 
'i¥hose first term is 3 and common ratio 2. 

Ans. 192. 

3. Find the tenth term of the progression 2, 10, 50, 250, 
^^^c• Ans. 3900250. 

238* ^^ «^cn/ geometrical progression^ the product of 
the extremes is always equal to the product of any two 
yterms taken equudistami from the extremes^ when the num- 
ber of terms is even ; and to the square of the middle term 
when the number of terms is odd. 

Thus, arranging the terms of a series in an inverse order, 

1 2 4 8 16 32 
32 1^ 8 4 2 1 

32 32 32 32 32 32 

the product of the extremes 1 and 32 is 32, and the same 
result is found for the product of every pair of equi*distant 
terms. 

In the following series, which has an odd number of 
terms, we have 

2 6 18 54 162 
162 54 18 6 2 



324 324 324 324 324 



the product of the extremes 2 and 162 is equal to the square 
of the middle term 18 or 18x 18. 

Q. What is the product of the 0x0*60168 of a geometrical progressioa 
^ual to f If the number of terms be odd t 

239* In A geometrical progression, the sum of the series 
is equal to the last term multiplied by the ratio; this pro- 
duct diminished by the first term^ and the remainder divided 
by the ratio less one. 

EXAMPLES. 

1. What is the sum of the geometrical series whose first 
term is 2, ratio 3, and number of terms ten»? 
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OPKBATION. 

10th term = 2x 3»= 39366 (Art. 237). 
Sum of the series = «£»fi«S«r2==imfi«»= 69048. 

8—1 * 

We must first find the last term (Art. 236), and knowing 
the last term, we can find the sum of the series by multiply- 
ing it by the ratio 3 ; then subtracting the first term 2 from 
the product, and dividing the remainder by the ratio mi^us 1. 

2. The first term of a geometrical series is 1, the ratio 2, 
and last term 32 ; what is the sum of the series 1 

Ans. 63. 

3. Find the sum of the first twenty terms of the series 3, 
9, 27, 81, &c. Ans. 

Q, What 10 the Bun of a feometrical prGgreaaioa equal to f 



APPEXDIX 



MENSURATION; 



OK, THB 

APPLICATION OF ARITHMETIC TO THE MEASURE- 
MENT OF PLANE AND SOLID BODIES. 

240* Beforb we can apply arithmetic to the measure* 
ment of g^nietrieal figures, we must make use of some 
known magnitude which may serve as a common measure. 
Such a common measure is called an ufdi, (Art. 2). 

The unit is always of the same kind as the magnitudes 
which are measured ; that is, it must be a Une^ if lines are 
measured ; a plane, if planes are measured ■; and a solid, if 
solids are measured. 

Thus, to find the length of the line A B, we make use of 
a line C D of known ^. ■ f ^ ■ ■ ■ j 
lengthi say 1 inch, 1 
foot, or 1 yard, and 
apply it to the line C«— a> 

A B. It is contained in it six times. The tumiber 6 is then 
the length of the line A B, and the length will be 6 inches, 
6 feet^ or 6 yardSf according as CD is 1 inch, 1 fi>ot, or I 
yard. C D is the anil for lines, or linear wnt. 

Again, if the figure to be measured were the square 
ABCD, we . 



would use a 
square, U, the 
side of which 
is 1 inch, 1 
foot,orlyard5 
^tc., as the 
Wiitf and sp- 
ply it to the 
squareABCD, 
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MENSURATION. 



It is contained in it 9 times. The number 9 expresses the 
area, or content of the square A B C D, and the area will 
be 9 square inches, 9 square feet, 9 square yards, &c., ac-... 
cording as the unit U is a square inch, a square foot, a square 
yard, &c. Each of the sidep of the square A B C D con* 
tains 8 linear units, and as there are 3x3 square units in ;' 
the given square, it is evident the area, which is 9, will be 
found by multiplying one side of the square by itself. 

If the figure to be measured be a solid, we make use o£ \ 
a solid with six equal square faces, called a cubcfaa the; 
unit; and the solidity of the body will be expressed in cuUe ^ 
inches^ feet, or yardsy according as the sides of the cubic : 
unit are inches, feet^ or yards. 

Thus, the cube A B contains the cubic unit U, 27 times, 
and the number 27 
expresses the solidity 
of the larger cube, and 
will represent 27 cubic 
inches, feet or yards, 
according as the unit 
is a cubic inch, foot or 
yard. The base of the 
large cube contains 3 
X 3=9 square feet; 9 
cubic units can there- ■" 

fore be placed on it ; and since there are 3 linear units in 
the side A C, there will be 3x 3X 3=27 cubic units in the 
solid. Hence the solidity of a body is always equal to the 
product of its lengthy breadth and thickness. 

Q. What is necessary before we can apply arithmetic to the measure- 
ment of geometrical figures t What is this common measure called f 
What kind of magnitude must the unit be ? If lines are measured I 
Planes ? Solids ? How do you find the length of a line t What will 
the number which expresses its length be, if tne imit is an inch f Foot t 
Yard ? What is the unit for lines called t How do you measure a 
square f What is meant by an area f What will express the area of a 
square f When wiU the area be square inches f Square feet t Square 
yards f How is the area of a souare found ? How do you measure a 
solid body t What is the unit called t What will express the solidity 
of the body t How is the solidity of a body always deterniioied I When 
win the solidity be expressed m cubic inches f Cubic feet t Cubic 
jMrds, Ac. t 
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OF TBS TSIANGLE. 

341 • A triangle is a plane fi^re bounded by three 
straight lines. 

A B C is a triari' a 

gU. ThehhesAB, 
BC, and AC, are 
called sides. The 
spaces A B C, B kC\ 
ACB, formed by 
two sides respect* 
ively with each 
other, are called 
angles. There are 
three angles in 
every triangle. The side upon which the triangle stands is 
its base. B C is the base of the triangle ABC. The aVU- 
tude of a triangle is the perpendicular let fall from the oppo- 
site angle upon the base or the base produced. A D, perpen« 
dicular to B C, is the ahitude of the triangle ABC. When 
one line is perpendicular to another line, the angle formed 
is a right angle. ADC and A D B are right angles^ and 
the triangles A BD, ADC, are called right-angled trian* 
gies. The side A B, opposite the right angle A D B, is called 
the hypothenuse. The side A C is the hypothenuse of the 
right-angled triangle A D C 

The following propositions are of frequent use : 

1. TTiearea of a triangle is eqtwlioits 6ase muUipUed 
hy one-half of its aititude. 

2. In every right-angled triangle^ the kfffothemtse tt 
equal to the square root of the mm of the squares of the two 
other sides o/the triangU, 

8. In every right-angled triansk^ either side is equed fa 
the square root of the difference oj the squares of the, hypo* 
thenuse and other side. 

Q. What 18 a triangle f What are the angles of a triangle f How 
nany angles in a triangle I What ia the base of a triangle f Altitnde t 
What is a right angle f What ia a right-angled triangle f What ia the 
h^pothenoae f Draw a trianele. upon your slate. Draw a right-angled 
tnangle. Which, side is the hypothenuse ? Which angle ia the right 
angler Drew the altitude. W hich ia the baaat ^oN«\a^^«NSb.^W 
trumgle foand t How do yon find the leiig;(h of ^ \ki^*OMCBiiiA ^ ^ 
ngbt-mu^ trmngh t Either side t 



1. Find the area of a triangle, whose base is 100 ^»t, 
and altitude 16 feet. 

We multiply the base, which opsbation • 

is 100 feet, by 8, which is half XOO base, 

the altitude, and the product, % ]ialf altitude. 

800 9qmre feet^ is the atea — -* 

sought. Ans. 800 square feet. 

2. Find the length of the hypotbenuse of a right-angled 
tiiangle, the two sides which contain the right angle being, 
one 20, and the other 30 yards. 

We first square 20, o*ekation. 

and add this square to 20 X 20 =400= square of 20. 

the square of 80 ; the 30x 3O=0OO=square of 30. 

square root of 1300 = 

86.05 + is the length 1300=sum of squares. 

of the hypotbenuse 

abught. Ans. = V 1 300= 30.05 + yanfa. 

3. Find the height of the upright which supports the 
ridge-pole of a house which is 40 feet deep, and whose 
rafters are 22 feet long. 

The rafter will be the hypo^ opxratioit. 

thenuse of a right-aneled tri- 22x22=484 

angle ; the upright will be one 20 X 20=s400 

of .the sides, and half the depth — ^i^. 

of the house the other side. 84 : 

Subtracting the square of half 

the depth from the square of Ans. = 1/34=9.1 +ftet. 

the length of the rafter, we get 

84 feet for the difierence of these squares. The square root 

df this diJSbrence, which is 9.1+ feet, is the height of the 

upright. 

4.« The base of a triangle measures 141 feet, and its alti- 
totfe 10 jrards : what is its area ? Ans. 217i square ft. 

5. What is the number of squase yards in a triangle 
whose base is 100 feet, Imd altitude 95 feet ? 

Ana. 527]. 



MX 

6. Fiod the length of the xaflen of a house vhkh it ItK) 
feet deepy aod upright 30 feet. Am. 

7. Find the height of the upright of a house whose depth 
18 45 feet, and: length of rafter l%i feet. 

Ana. 



OF aUADRILAT^BALS* 

S48« A QfiadriUUerdl is a phms figure hounded hy 
ibur straight lines. There are five varieties of quadrilaterals. 



1. A 8quar€f idiose 
sides are equal, and an« 
gles right angles. 

2. A Redanghf whose 
opposite sides are equal, 
and all of its angles right 
angles. 




8. A JRAomkis^ all of 
whose sides are equal, 
hut its angles are not 
right angles. 

whose opposite 
sides are equal, hut 
y its angles are not 
right angh 



5. A TVofMseul, two 
of whose sides are pa- 
rallel. 



m» 




If either side of a square or rectangle be takep ibr its 
Aosfy the adjju»nt side is its altitude* 



343 ummuuJLrmK. 

The altitode of a rhomboid or rhombus is the perpendi- 
cular distance between the side taken as the base, and the 
side opposite. 

The altitude of a trapezoid is the perpendicular distance 
between its two parallel sides. 

77^ area of a sqiiarCf, teetanglef rhofmbua or rhomboid^ k 
found by multiplying its base by its altitude. 

The area o/* a trapezoid is found by multiplying th0 8^rr^ 
rf its parallet sides oy half its dtiiude, . 

Q. What 18 a ^luadrilateral t How manjr Tarietiest What is tbe 
square f Rectangle? Rhombus? Rhomboid? Trapezoid? What is 
the altitude of these figures ? Draw each of them upon your slate. 
Point out the base of each. The altitude^ How do you find the area 
of a square? Rectangle? Rhombus? Rhomboid? Tiapeioid? 



XXAKPLB8. 



J 



I " • • ' 

1. What is the area of a rectangle, the adjacent sidfss of 
which measure 20 feet and 15 feet ? 

OPSHATION. 

20 

Multiplying the two sides to- 15 

gether, the px^uct^ 800 square .^-^^ 

feet, is the answer. 100 

20 

Ans. 800 square feet, 

. 2* Wh^t is the area of a trapezoid, wh<^ parallel sides 
measure respectively 45 feet and 20 feet, and whose altitude 
is 6 feet? 

Taking the sum of the two 45 

parallel sides, which is 65 feet, 20 

and muktplyifig this sum hy 

3 = i the altitude, the result, 65 

195 square feet, is the answer. 8 

~ Ans. 195 square feet 

8. 'What is the area of a rhomboid, whose base is 100 
/eet, and aJtitude 5 yardal koa A^^-an^^te ft. 
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4. What is the area^oC a rhombus, whose base is 75 feet, 
and altitude 17 feet t ^ Ana. 1275 sq. ft. 

5. What is the area of a trapezoid, whose parallel sides 
measure respectively 10 yards and 144 feet, and whose alti* 
tudeis70feet? Ans. 6090 sq. ft. 

OF THS CIHCLS. 

243« A Cvrcle is a plane figure, 
bounded by a eurve4ine, all of whose 
points are equally distant from a point 
within, called the cerdre. The curve 
A C B D is the circumference ; O is 
the centre, • The distance OD from 
the centre to the circumference is 
called the radius. A line passing 
through the centre, and terminated 
on both sides in the circumference, is called the diameter. 
A B is the diameter. The diameter is twice the radim. ■ 

7%e circun^erence of every drck is found by muUiph/ing 
iU diameter by 3,l^l6* 

Tlie diameter of every circle U found by dividing ita cjr* 
curnference by S,1416. 

The area of every eirde is found by rmMplying the 
square of its radius by 3.1416. 

Q. What is a circle t - Draw one upon ywa slate. Which is the cir* 
cumference t Diameter t Radius t What is the radius equal tp t What 
is the circttmferen<»e of a drele equal to t Its diameter t Its area T 

* XXAMPLBS. 

1. Find the circumference of a circfe whose radius is 10 
feet. 

OPSHATIOir. 

Multiply 3.1416 by twice 3.1416 

the radius, since the ^ameter 20 

is twice the radius. — i 

Ans. 62.8320 fyeX. 

2. Find the diameter of a ourcle, whose cucumfeience is 
1000 feet. 



S4« 



i* 



3.1416 ) 1000.0000 ( 3184- feet 
WedmdelOOefeet 94248 

by 8.141^^ 1^ annex- 



ing four ciphers^ The , • &7520 

quotient is 81 8 + feet, 31 41 6 
which is the length of 
the diameter sought. 



261040 
251328 
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k. Find the area of a circle whose radius is 5 feet. 

OPUATION. 

We*r8t square the radius^ 5 x 6=r 26 square feet* 
anH then multiply by 3.1416. 3.1416 

Ans. =78.5400 sq. feet 

4; What is the driea of a circle whose circumference is 
1000 feet? Andi 8824.754 +8q. yds. 

5. Find the area of a circle whose diameter is 200 feet 

Ans. 

6. Find the area of a circle whose radius is 11 feet. 

Aiks. 

OF THIB 8PHBBB4 

244« A !^jpAer€ is a solicl round body, ab tiie points of 
whose surface are equally distant from a point within, called 
the centre. 

Tht mfaee tf 41 MhtrB M faui^ bjf fnuMfl^g the 
iquare of its diameter by 3.1416. 

JTie soUdkytfa sphere is found hy fnulHphfing Us mr- 
faceby one-s^xfhoftts diame^^ 

Q. WteisaBpheret ^owi8^ti¥a&ikb^Mldt IteMmjrl 



1. WbatiBtil6^iaMu)6oftlissph6i^ii4MiedU^ 

Aat 



OPBBAtl^r* 

The square of the diameter 86 

is 36 square feet, which, being ■. i.. 

multiplied by 8.1416, the result 188496 

is the surface sought. 94348 \- 

118.0976 square fe6t« 
2. What is the solidity of a sphere whose radius is 5 feet? 
We first find the OPXBAmoN* 

surface by mulli- 8.1416 X19»= 81 4.16D0«8urfwe. 

plying the square of 814.16 X J© ±=523.6 =solidity. 

the diameter, which 

is 10, by 8.1416. Then multiplying this result by i^ dr | 

of the diameter, the solidity is 523.6 cubic feet. 

8. What is the solidity of the sphere whose radius is 15 
feet 1 Ans. 

4. What is the sur&ee of the sphere whose radius ib ^ 
feet? Ans. 

OF THB CVLIirDXH. 

1245* 7^^ convex mrfket of a tylmder ia found fly 
fniuUiplying the circumference ofit8 hose by its mUtukm , ^ 

The soUcUty of a tyUnder u found by tmdHph/ing ike 
area of Us base l!y its altitudes 

Q. What 18 the sur&ee of a eylinder eqsal to ? Its solid eontestt 



1. Fiad the sutfaoe of a cyiindec, the dureiin6iisiiQa of 
whose base tl 10 leet, and althude 4& feet« 

0PBmA*i«ir* , 
Multiply 19 by Hie altitude; le 

theMfffaeeinaqtiayafeetisOO* 5 

Ans.50 8qiiamfeat, 

2. Hud the solid eontent of a eylinder, whose tdtiluAs is 
15 ftet, and thendius of whose base is 2 feet. 



We firat find operation. 

die area of the 4 X 3.1416= 12.5664=areaofba8e. 

**^*^y , « e A ; 12.5664 X 15= 188.496=80lidity. 
to be 12.5664 ^ 

eqnare feet. Multiplying this by the altitude 15 feet, the 

letttlt is 188.496 cubic feet. 

3. Find the convex surface of a cylinder, whose altitude 
18 21 yards, and the radius of whose base is 3 feet. 

Ans. 131.9472 sq. yds. 

4. Find the solidity of a cyb'nder, whose altitude is 32 
feet, and the diameter of whose base is 2 yards. 

Ans. 33.5104 cub. yds. 

5. Find the solidity of a cylinder, whose altitude is 10 
yards, and the circumference of whose base is 1247 feet. 

Ans. 

6. Find the convex surface of a cylinder, whose altitude 
is 12 feet, and the circumference of whose base is 14796 
feet Ana. 

OF THE CONE. 

246* ^^^ convex surface of a cone iB found by muttU 
' Ing the circtmtference of its bate by one-half tta abmt 
JU.* 

The solidity of a com is found by multiplying the area 
its base by ont4hird of the altituCK. 

S. How 18 the convex Burfiu^ of a cone found f The solidity t What 
e slant height of a cone t Altitude t 

EXAMPLES. 

1. Find the convex surface of a cone, whose slant height 
IS 50 feet, and the diameter of whose base is 10 feet. 

We first find opbeation. 

tiie circumfeN 8.1416 X 10=31.416=circle of base, 
ence of the base 31 .41 6 X 25=785.4 = convex surface. 
I*y Art. 243, 

and then multiply by 25, which is half the slant height. 
.The convex surface is 785.4 square feet. 

^ The sknt height of a oone is the diatanee from its TerteK to the ck* 
emuAnnee of its bate. The altiva^A oil «k com >ft ^ ywywdwulat di** 
taaeo torn the vertex to illtbsM* 



2. Find the solidity of a cone, whose altitude is.M feet, 
afid the dkameler of whose base is 12. feet.. /. -; 

OPSEATION. 

6 X 6X 3.1416= 113.0976,=area of base/ 
113.0976x8 =904.780,8=:soWify. 

We first find the area of the base by njiultiplyiogthe 
square of the radius by 3.1416 (Art. 243). Thea multiply 
this area by 8, which is one-third of the altitude of the cone. 
The result Ls 904.7808 cubic feet. 

3. Find the convex surface of a cone, whose slant height 
is 22 feet, and the radius of whose base is 3 feet. 

Ans. 

' 4. Find the convex surface of a cone, whose slant height 
is 5 yards, and the circumference of whose base is 1100 
feet. Ans. 8260 sq. ft. 

5. Find the solidity of a cone, whose altitude is 20 yards, 
and the diameter of whose base is 15 feet. 

Ans. 

, 6. Find the solid content of a cone, whose altitude is 32 
feet, and the radius of whose base is 12 feet. 

Ans. 14476.4928 cu/it 

OF THE PYEAHID. 

247» ^^*^ convex sutface of a pyramid is found by 
multiplying the perimeter* of the base by hdf^ the slant 
height. 

The solidity of a pyramid is found by muUiphfvng the 
area of the base by on^hird the altitude. 

Q, Howdoyoafindtheoonvfizsuifroeofapyr^unidr The solidity 
of a pyramid t 

EXAMPLES. 

I. What is the convex surface of a pjrramid, whose slant 
height is 10 feet, and perimeter of its bisise 100 leetl 

We multiply 100 feet by 5, opbeatiow. 

ii^hich is half the slant height. 100 X 5=500 sq. feet. 

* The perimeter of the base is the sum of the sides which fona thn 

l2 



sift 

2^ Findl Ae solidity of a pynmid, whose altitude is 18 
feet, and the area of whose base b 100 square feet. 

We multiply 100 square opxration. 

feet by 6 feet, which is one- lOOX 6ss:600 cubic feet 
third the given altitude. 

3. Find the convex surface of a pyramid, whose slant 
height is 24 feet, and the perimeter of Uie base 100 yards, 

Ans, 400 sq. yards, 

4. Find the convex surface of a pyramid, whose daot 
height is 48 feet, and the sides which form the base mea- 
sure respechively 8, 6, 5, 8, 2, 1 feet. 

Ans. 

5. Fiud the solidity of a pyramid, whose altitude is 9 feet, 
and the area of whose base is 25 square yards. 

Ans. 25 cubic yards. 

6. Find the sodidity of a pyramid. Whose altitude is 20 
feet, and the area of whose base is 50 square yards. 

Ans. 111+ cubic yds* 

7. Find the solidity of a pyramid, whose altitude is 45 
feet, and the area of whose base is 800 square feet. 

Ans. 4500 cubic feet. 

8. Find the solidity of a pyramid, whose altitude is 100 
feetf and the area of whose base is 750 square feet. 

Ans. 

tiplying the perimeter of its base by the altitude. 

The toUdiiy ff u pnm i9 fomid bg midiq)fymg the arem 
ifUi ban bg <^ eMtmde. 

Q. WhatistheconyezsorfiMesfalirismeq^itdtol Theoofi^tyf 



SXAXPLK8. 

1. Find the convex surface of a prisniy whose altitude is 
10 feet, and the sides of whose hase measure 10, 6, 6, 7, 4 
feet respectively. 

We add the sides operation. 

of the base together io+5+6+7+4x 10=320 sq. ft. 

1o get the perimeter,, 

And multiply this sum by the altitude. 

2. Find the solidity of a prism, the area of its base beiag 
100 square feet, and the altitude 5 feet. 

We multiply 100, the area of ombation. 

the base, by 6» the altitude. lOO X 5ir=500 cubic ft« 

3. Find the convex surface of a prism, whose altitude is 
20 feet, and the perimeter of its base 200 feet. 

Ans. 4000 sq. ft. 

4. Find the convex surface of a prism, whose altitude is 
150 feet, and the sides of its base, 50, 45, 40, 85, 30 feet 
Respectively. Ans. 30000 sq. ft. 

5. Find the solidity of a prism, whose altitude is 147 feet, 
and the area of whose base is 100 square yards. 

Ans. 4900 cubic yds. 

6. Find the sOli(fity of a prism, whose altitude is 75 feet, 
and the area of whose base is 200 square feet. 

Ans. 

7. Find ^e solidity of a prism, whose altittide is 64 feet, 
and the area of whose base is 190 square yard(^ 

Aasi i 



X 
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APPLICATIONS OF MENSURATION. 



LAND 8VHVEYINO. 

249« L^ND is measured by a chain, 4 rods or 66 fe^ 
in length, called Gunter's chain, from the name of the in* 
ventor. This chain consists of 100 links; each link is 
therefore 7.92 inches. There are 80 chains = 320 rodii 
in 1 mile* 

Land is usually computed in acres^ roodSf square rods 
or perches* An acre of land is equal to 10 square chains ; 
that is, to a. rectangie 10 chains in length and 1 chain iA 
breadth. There are therefore 40 X 4=160 square rods in 1 
acre, and also 1000 X 100=100000 square links in 1 acre. 
Hence, in measuring the lines of a survey with the Gunt^r^s 
chain, if we regard the chains and parts of chains as links, 
every chain being 100 links, the area will be expressed in 
square links; and since 100000 square links make 1 acre, 
the area will be reduced to acres and decimals of an acre, 
by cutting off 5 decimals from the right. 

Again, since 40 square rods or perches make 1 rood, and 
4 roods make 1 acre, we may reduce the decimals of an 
acre to roods and decimals of a rood by multiplying by 4 ; 
and the decimals of a rood are brought to square rods or 
perches by multiplying by 40. 

Q. By what instrament is bnd measured t How many rods in 
Canter's chain ? How many Unks in a chain t What is the length of 
each link f How is land usually computed f How many square chains 
in aa acre t What do you mean by saying an acre contains 10 souare 
chains f How many square rods in an acre f How many square links 
in an acre t In computing the contents of land, are the Imes reckoned 
as chains or links t Will the area be expressed in square chains or 
square links f How may it then be brought to acres t How do you 
brine the decimals of an acre to roods t Why multiply bjr 4 f How do 
you bring the dedmals of a rood to perches t Why mnltiply by 404 



MUBHlllJIAnOir. 
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To Survey a Triangular Field. 

250« Having set up marks at the three angles of the 
triangle, measure with 
the chain the base A B, 
which we suppose to be 
17 chains 8 links, or 
1708 links, and then 
measure a line where the 
perpendicular from C "^ 
would probably be ; that 
is, C P=458 links. To 
compute the area, we 
multiply the base, 1708, 
by half the altitude :sz' 
229 (Art 241), and the 
area in square links is 
found to be 891132. 
Pointing off 5 places of 
decimals to the right 
brings the square links 
to acres (Art. 240), and 
the decimals of an acre 
are brought to roods by 
multiplying by 4, and the 
dectmab of a rood to 
perches by multiplying by 40. The triaiigalar field con- 
tains 3 A. 3 R. 2 P. + 

aZAKPLSS. 

1. Find the content of a triangular field, whose base, be* 
ing measured, contains 15 chains and 27 links, and altitude 
2 chains 13 links. Aps. 1 A. 2 R. 20 P. + 

2. Find the content of a triangular field, wliose base mea- 
sures 2915 links, and altitude 2 chains. 

Ans. 

3. What is the area of a triangular field, whose base 
measures 25 chains^ and altitude 95 links? 

Ana 



1708 
229 

15372 
3416 
3416 

3.91132 
4 

3.64528 
40 

25.81120 
Aieas:3A. 8R.25P.+ 



To Survey afour^nded Fidd. 

251« Measure with the chain the line connecting two 
opposite angles of 
the field, as A C. 
The line A C will 
divide the quadrila- 
teral into two trian- 
gIes,whose common 
base may be , taken 
to be AC. Then 
measuring the per- 
pendiculars B F and 
DH, we may rea- 
dily compute the 3>' 
area of the two triangles A B C, A D C» and their sum will 
give the area of the whole field. Tile Une A.£f is called a 
diagonal. 

If the four-sided figure were a square or nectangle, we 
would measure the two adjacent sides, aflMJi their product 
would give the area sought. 

If it were a rhombus or rhomboid, we would meqisuie 
one side, and the altitude and their product would give the 
area. 

If it were a trapezoid, we would measune the two sides 
which are pamlM, and theo the distance between the pa- 
rallel sides, the sum of the parallel sides multiplied by half 
the altitude, woidd gii/«. the arqa. 




1. Find the content of a four-sided field, one of its dia- 
gonals being found to be 12 chains, and the altitudes of the 
two triapgles formed being 4 chains and 2 chains respect 
ively. 

OPBBATIOir. 

1200 X 200=240000 sq. links=2 A. 1 R. 24 P.+ 
1200 X 100= 120000 '' =1 A. R. 32 P. + 

Ans.aAv3R. 16P. 
We Bad the content of eadh 6f th» Criaogtes into which die 
diagonal diyidea the Md, and add \\» Vwo «x«»a \o^^»&«k« 



M j lim ufioiif 

2. Fiod the «vea of a squaie field, wh^ee sides measure 
370 chains 4 links. Ans. 71^92 A. R. 25 P,+ 

3. Find the area of a rectangular field, whose length is 
140 chains, and width 75 chains 41 links. 

Ans. 1055 A. 2 R. 38 Pl+ 

4. What is the area of a rhombpidal field, whooe base is 
20 chains, and altitude 13 chains 2 links T 

Ans. 

5. Find the area of %a trapezoidal field, whose parallel 
sides measure 23 chains and^ 14 chains respectively, and 
whose altitude is dik chaipe. Ans« 

To iurvey an irregular Field. 

3S3« We fyi marks at the most prominent points of the 
field, aiid then divide it into triangles and trapezoids, the 
triangles having their angular points, at the marks whioh 
iuwe been made. Measure the bases and altitudes of each 
triangle, and the parallel bases and altitudes of the trape- 
zoids ; then compute the area of these figure9 a/si has been 
explained: the sum of the ^reaa will l^ the area of the 
field. 

Thus, find the area of the field A B C P, 4ec., rthe follow^ 
ing lines being measuied. 




9Bt tfjHnMJUMOii* 

ABs: 17 diains Slinks ab. =35 links. 



B€ =16 


(( 


14 


M. 


gh. =60 " 


CD =21 


(C 


12 


CC 


Im. = 20 « 


AD= 6 


« 


1 


(C 


no. = 55 " 


DB = 19 


(( 


11 


CC 


Bl. =24 •* 


Cd = 10 


u 


14 


CC 


no. = 5 chains. 


Ac = 4 


cc 


1 


CC 


1 » * ' 


nl = 4 


«l 


50 


tc 


•. ■ . . . ■ ! 



Ans. 14A. 2R. llP.-h 

. ■ ■ ' * ' ■ • , •■ 

Survey of the Public Landi. 

253« In surveying the public lands, they are divided 
into squares, the sides of which are 6 miles, by a system 
of east and west lines intersecting another system of north 
and south lines called meridioM. These squares aie called 
tmonakips. Each township, therefore, contains 36 square 
miles, called tecHona. The sections are again dividod, in 
like manner, into half*sections, quarter-sections, and eigfatfat 
of sections. From which it follows, that 

1 township contains 86 sections= 23040 acres. 
1 section ^* 640 acres. 

1 half section « 320 « 
1 quarter « " 160 « 
1 eighth " " 80 



CC 



cahfbntbb's wohk. 

254* Carpenter's work, such as roofing, fiooring, par- 
titioning, &c., is usually estimated by the square of 100 
square feet ; that is, a square whose sides are 10 feet. 

To find the number of squares in a roof, &c., multiply 
the length by the breadth, and point off two decimals from 
the right 

BXAMPLSS. 

1. How many squared in a roof which is 50 feet long^ 
and whose rafters measure 22 feett 

After finding the number of opsBATioif. 

square feet in one side of the roof, 22 x 50= 1 1 00 

we multiply by 2 for both sides. 1100 X 2=2200 
Pointing off two dedmal8,l\ie aA!> 

awer is 22 squares. ki»v^'i5^ vsS^^kri^. 



MCBwnnuTimr. 3^5 

2. How many aquaies in a roof whofle length is 100 feet, 
depth 45, and pitch of roof 10 feet? Ans. 492.+. 

9. How many squares in a conical roof, the diameter ot 
its base being 25 feet, and altitude 8 feet ? 

An8.5;81+. 

4. How many squares in a square roof, the sides of the 
square being 40 feet, and the pitch of the comb of the roof 
being 10 feet? Ans. ' 

5. How many squares in a floor 48 feet 6 inches long, 
24 feet 3 inches broad ? Ans. 1 1.76+ . 

6. How many squares in a floor 30 feet 3 inches long, 
and 16 feet 6 inches broad? Ans. 5.98. 

7. How many squares in a partition 7Q feet long, 24 feet 
6 inches high ? Ans. 

8. How many squares in a partition 98 feet 6 inches 
long, 36 feet 3 inches high ? Ans. 

BXICXIiATBH's. WOKK. 

255« Brick work is usually estimated by the thousand 
brick. A wall 1 feot long, 1 foot high, and 1 brick thick, 
is estimated to contain 13 bricks. For the same length and 
height, and li brick thick, it contains 18 bricks ; and for a 
two brick wall, 24 bricks. 

Hence, to find the number of bricks in a wall, we multi- 
ply the length of the wall by the height, and this product 
by 13 for a 1 brick wall, by 18 for a H brick wall, and by 
24 for a 2 brick Yfpll. 

An allowance is made for the windows and doors, by 
throwing out one-half their cubic dimensions. . Chimneys 
are estimated as solid. 

» • 

JUAMPLBS. 

1. Find the number of bricks required to build a house 
40 fee^ square, 25 feet high, walls 2 bricks thick for the 
first story, 15 feet in height, and li, brick thick for the se- 
cond story. Two partition walls, each 36 feet loa^^ 25 €^<v 
bjgh, and I brick Uiick, There ate ^ sXax^ ^^ 0«»x!ixsi»<i^% 



4 

2t^ MEMlSU RATION. 

caich 9 fdet ivide, 8 fbet deefp, and 47 feet high. Four doors, 
7^ by Ai feet^ in the outside walls of the lower story; 10 
wfindaws in the lower story, each 6 by 4 feet; 14 windows 
in the upper story,.of the same dimensiona as those in the 
first story ^ 8 doors in the partition walls, each 7 by Si 
feet. There are two giLbIea» 1 brick th]ck» the pitch of roof 
being 8 feet* 

OPBBATION. 

40+40+40+40=^ 160 length of walK 
160 X 1&>^ 24 =57600 bricks in lower story. 
160X10X18 =28800 « "upper " 
36 X i;^ = 72 length of partition. 

72 X 25 X 13 =23400 bricks in partition. 
8x47X4iBX 4=72192 «< " chimneys. . 

7ix4ix24x 4= d240bricksinspacesfordoors.^^ g^ 
6X4X24X10=5760 « « "^ windows. $ -3 ^ 

6 X 4X18X14= 5048 « «* « windows 2d st^. 
7XdiXl3x 8= 2548 << for doors in partitions. 
40X 4X13X 2= 4160 « in gables. 

57600 324Q 

28800 5760 

23400 5048 

72102 2548 



4160 
186152 



2 ) 16506 



8298 8298 



Ans. 177,854 brickii 

In computing the number of bricks' in the chimneys, we 
multiply by 48 for a wall 3 feet thick* Afler finding the 
number of bricks that would be required, supposing there 
were no windows and doors, we deduct half the bricks in- 
cluded in windows and doors ftom the entire number found, 
and the remainder gives the number of bricks required. 

2. Find the number of bricks required in a house 48 by i4 
feet, and 20 feet high, outside walls 2 bricks thvck througlK 
out, panitiom 44 by 20 ; dimensiotis tuid details of houae in 
other rcBpecta same as in \asV eiDMCK^S^ to&« 
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P£4«TEBESU woks:* 



^56« Pla3terer!s work is estimated by the square yard. 
IMludiona are made ibr doors, windows, and other o^n^^ 
ings. 

EXAMPLES. 

» ■ ; ■ 

^ 1. How many square yards of plastering in a celling 43 
feet 3 indi^ long, 25 feet 6 inches broad 7 
^ Ans. 1221. 

2. How many square yards of plastering in a room whose 
length is 18 feet 6 inches, breadth 12 feet 3 inches, and 
height 10 feet 6 inches, allowing one-half for a door 7 feet 
3 inches by 4 feet, and two windows 7 feet by 3 feet 6 
inchest Ans. 

.3. Find the number of square yards of plastering in the 
house given in Example 1, Art. 255, both sides of partition 
walls being plastered, and allowance of one-half being made 
for openings. Ans. 

4. Find the number of square yards of plastering in Ex- 
ample 2, Art. 255» Ans. 

mason's wobk. 

257« Mason's work is measured by the cubic foot, yard, 
or pcurch. The cubic measure being in all cases equal to 
the length, breadth, and depth of the work midtiplied toge> 
ther. 



v. 



1. Find the solid contents in the stone wall of a cylindrical 
ice-house which is 18 feet deep, whose diameter from out to 
out is 24 feet, and the thickness of wall being 1 foot. 

OPERATIOir. 

12 X 12 X 3.1416.x 18=8142.8472 
11 X 11 X 3.1416 X 18=6842.4048 



Ans. 1300.4428 feet. 

We first find the contents of a cylinder, the diameter of 
whose base is 24 feet (Art. 246), w& ttom \\. ^^^VnsX "^a^ 



356 XBNgURATIQir* 

content of a cylinder, the diameter of whose base is 22 feet. 
the result is the solid content of the wall. 

2. Find the solid content of a wall 53 feet 6 inclies long, 
12 feet 3 inches high, and 2 feet thickr 

Ans. 13101 feet/ 

3. Find the solid content of a wall, the length being i4 
feet 3 inches, height 10 feet 9 inches, and 2 feet thick. , 

Ans. 621 .37+ feet; 

EXCAVATION. 

258« th^ amount of excavation in canal work, trench- 
ing, &c., is estimated by the cubic yard or perch. When 
the section of the canal is of uniform dimensions, the con- 
tent may be arrived at by multiplying the area of the section 
by the length of the canal. And in like manner we deter- 
mine the amount of excavations in ditching. In general, 
multiply the length, breadth, and depth together for the 
cubic measure, 

BXAMPLES. 

* 

1. Find the number of cubic yards in the excavation of a 
ditch which measures 4 feet wide at the top, 2 feet wide at 
the bottom, is 3 feet deep, and 20 yards long. 

The section of the ditch is a operation. 

trapezoid, the parallel sides of li±^x3£= 9 square feet 

^^^^A'^ \ ^f ♦ "" n ^ ^^- ' 9 ^ 60=640 cubic feet, 
and altitude 3 feet. Its area is 540^. oQcubirvda 

9 square feet (Art. 242.) MuU "«—'*" ^^^^ y^' 

tiplying 9 by 60 feet, the length of the ditch, the product 
640 is the number of cubic feet in the ditch. This, divided 
by 27, gives the number of cubic yards, which we find to 
be 20. 

2. How many cubic rods in the excavation of a canal 
100 miles in lengthy which is 22 feet wide at the bottom, 30 
feet at the top, and 6 feet deep? Ans. 

3. How many cubic yards in the excavation of a cylin- 
drical ice-house which is 18 feet deep, and 24 feet diameter? 

Ans. 



BOCMD-KKKPmG. StiS 

4. Find the cost of excavating the New York and Erie 
Canal, which is 3691 miles long, 40 feet wide at the surface, 
28 feet wide at the bottom, and 4 feet deep, at 25 cents per 
cubic yard. Ans. 

5. What would be the cost of excavation of the Chesa- 
peake and Ohio Canal, at 25 cents the cubic yard, its dimen« 
fiions from Georgetown (D. C.) to Pittsburgh being as follows : 
Length, 341i miles; width at sui^ce, 70 feet$ at bottom, 
50 feet ; and 6 feet depth ? Ans. 



BOOK-KEEPING. 

BooK-KEEPiNO is the art of keeping merctuMe ae* 
counte. 

There are two kinds of book-keeping in common use, viz. 
Single Entry and Double Entry, 

Book-keeping by single entry means that system in which 
there is but a single entry made of the transaction ; and in 
book-keeping by double-entry, every entry is double ; that 
is, has both a creditor dnd debtor. The method by single 
entry is used by those whose business is limited ; but in large 
mercantile establishments in which great care and accuracy 
axe required, the double entry system is alone used. 

We propose to present a brief practical explanation of 
both these systems. 

BOOK-KBEPXHG BY SIITOIJB SKTST. 

In book-keeping by single entry three books are generally 
used. 

1. Day»Book^ in which are entered, as they occur, the 
transactions of each day. 

2. Cash-Book^ which contains a transfer of the receipts 
and payments in eaeh recorded in the day-book, the cash 
account being credited by the payments made, and debited 
with the receipts. 

3. Legery which is a condensed register of all the entries 
in the day-book, so arranged as to exhibit on one side all 
the sums at debtor, and on the oXYiet ^ ^q«^ %X ^sRJ^^^sst. 
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aooK-jaoBifiiai 



DAY-BOOK. 



PhOaddphia, Nw. 1, 1844* 



> i I I I I 



Fife 



Tliomat SwUh 



DrA 



To S doc. Bltttes at 94 per^os. . . • 
** 6 leiuns letter paper at $3^. 
^ 4 ^ cap « « tSfiV, 
<< 9000 quills at f 10 per M. .. 



• ' < 



fti 



Jamef Johnson 4* Co. l>r. 
To 1 boziobaoeo, 100 lbs. at 10 cts. 



8 
81 
19 
30 



■,— 2 



Grecr^ Samuels^ 4* Co. Dr. 

To 1 |oU earpetiDg, 65 yds. at 1^ 
WJi- ......•♦•.,. 

^ 1 ^eee binding • • 

•< frog ,....^^.«. ..;...«.... 
4— 



10 



I 



Cts. • 



50 



€8 
1 
5 



Wm. CaUnt Dr. 

Tol'iiorse .11 186 

•« jl saddle and biidle ., | 32 

— . _ — 



68 



90 
50 

75 



i*— "^ 



85 



Cts. 



50 



10 



Wm. Comna Cr. 

By 100 busiiels of wheat at $1^ 1 105 
^ cashinMofaco't. ........ I 53 



85 



76 



15 



157 



35 



157 85 



Pkiladdphia, Noo. 4, 1844. 



Jamei W. Bom, Dr. 

TASbamteflouM^e^ 



Rebert noafton. 

By 10 hogs wetelifnir 3975 lbs. at 
Bi<sts....VT.... 



" 1 qoBitot of beef, 105 lbs. at 8 



Tkomat Swuth, Or. 
By cash on aco't. 



Janet JohtuM ^ Co. Cr. 
By awh in fiOl of Me't. 



Robtrt TkomptoK, Dr. 

To cuh <n HMoiit 

** lbbLsio]uMB,3rgIa.mt30ct«. 
" I » nigw.JO^lb*. - to « 



Gr^n, Samv^ ^ Co. Cr. 
I By euhiufbtlofaoet. 



PMtadtlpltta, Nov. 9, 1844. 



Jamei Alexander, Cr. 

B;30eoidBofwoodstt3^ ... 



Jama AUxmder, 
TdoashinMl ofMc't. . 



S^ert ThiM^m, Dr. 

'ocaih 

" 1 burel maokmel 



George Brown ^ Son, Cr. 

Bj 30 leams of paper at S4 

" 15 boxes ink " C3^ . . 



Robert Thon^ton, 



George Btwn^ acm. Dr. 
ToftbambflourattSM 



M» 



It will be observed by noticiDg the entries made in the 
Day-Book, that each person is made Dr. to the articlitaptv 
chased or cash paid, and Cr. by articles or cash received* 

The i»iiibef» m the lefUhand cdttmi iodteale Iheawnbef 
of the page in the Leger to which the entry is traosfetrddk 





LEGER. 






IND^EX. 




A. 




N. 


Alexander, J. 




0. 


B. 




P. 


Brown, 6. & Son, 




Q. 


C. 




R. 


CoUiiis, Wm. 




Robs, J. W. 


D. 




S. 


E. 




Snoith, Thomas 


P. 




T. 


G. 




Thompson, R. 


Green, Samuels, & Co. 


U. 


H. 


« 


V. 


I. J. 


»■ 


w. 


Uinwn, JaaoM 




X. 


K. 




Y. 


L. 




Z. 


M. 


LEGER. 





Dr. 



Ithdnuu Smth. 



P«t«L 

Cr. 



1841. 
II0V..L 


ToiandriM .. 
To balance 


1 


■=l£r 
• 


cts. 
50 


&B44. 

PfoV.4; 

1 


B/duOi...... 

•* balance... 


It 


50 
18 


50 


-» 


66 

16 


50 

50" 


\ 


66 


50 



M 



«M 



Dr. 



James Johnson ^ Co. 



Cr. 



Nov. 1. 



ToMDdriM 



• 
10 



ets. 
00 



1844. 
Nov. 4. 



Bycaih 



10 



00 



Greeny Samuelsy ^ Co, 



1844. 
Nov.S. 



Tto mndriw . . 



76 



J5 



1844. 
Nov. 7. 



Qjreaah 



78 



15 



Wm. Collins. 



1844. 
Nov. 4. 


To raadrioi . . 


S 


IS7 


85 


1844. 
Nov. 4. 


Bfineithaiidiw 


8 


les 


08 




- 








tt M 


^7cadi 


4 


58 


85 








157 


25 








157 


85 








— 


— 1 






- 




ss 








1 1 













James W^ Rou. 



1844. 
Kovi 4. 



To mndriw . . 



47 



50 



Boox-Kxmira. 



368 



Dr. 


Robtrt 


ra««p, 


ron. 


( 


>. 




Mo..!. 


Tannlrtea-- 




• 


%■ 


Nov.l. 


Bri»rctiindl» 


3 


.1 


U 


- e. 


" " .. 


s 


37 


S5 












" 1; 




1 


ffi 


5S 












.'" 


"iNlUM-. 




= 


- 


Mot. 30. 






= 


IB 



Jama AUxanda: 




George Brown tf Son. 



IBM. 
MoT.9. 


TDUiidrlM.. 
w... 




31 
M 




««.| 


3 


H8 


7S 




m 


T* 


<d«.3g. BfbiluiM... 




M 


« 








K 



In formingtbe Leger, we commence with the flrat char|fe 
in the D«y-Book against Tltomaa Smith, Instead of de- 
biting with each item specified in the Day-Book, we make 
him Dr. to " ttatdriet," carrying Torward the whole nnnunt, 
968.50. The figure 1 before the amount shows the page 
of the Day-Book on which the items included in the debit 
are enumerated. On page 2 of the Day>Book the name of 
Thomas Smith again occurs in a credit of tAO. TbAa.iA 
]daced oa the Cr. aide of the Le^i. T^» w^ss»S«». «& 



transferring the charges from the Day-Book to the Leger 
is called pasting. At stated periods, $ay once a mont^, the 
accounts in the Leger are balanced ; that is, the difiercnce 
hetweei^ thp Dr. and Cr. sides are tal^en in each account, 
ti^ Dr. side ^Jf^ plp^rged with this difference ^hec^ th^ 
Dr. side is less, and the balance carried fprward to th<^ next 
month ^3 a credit ; or the reverse, should the Cr. side be 
lesst Thus, in the accpunt o( l%om^ Smithy the b^ltiD^e 
against him is (18.50. He iacfeditpd with this bajaaoe, 
by which ^leans the account fj|>f thie moqth is balanced^ and 
a charg|[p is entered against hi,fl»fbr tb^ i^ext month of this 
balance. 



.1841 
Not. 4. 


1 

Toaaitrecfirom 
W. Oollina 


3 


• 

9St 


r 

eta. 
85 


; 18*i. 

1. 

Nov. 4. 


%tliisanioam 

baned 

J. W. lUm . . 


S 


• 
15 


1 
ct*. 


«( «4 


M t( U U 








: " 6. 


44 44 44 








- 


Z^finUlk.**^ 


% 


SO. 


• 




pAlt>11iBipw 


>» 


fm^ 


• 


" ff. 


tt U (» ** 

J. Johii8on4kOo. 




'W 




^ a 


44 44 44 

pd. J. Alexander 


3 


70 




« 6. 


•( M (4 «( 

Q.8amveta4tOo. 


3 

i 


T6 


» 


(4 (4 


44 44 44 

pd.a.Tliom^n 

44 44 U 


3 


^ 


I 














do. do. 


'» 


» 


sa 




Ifo balanee caah 
on oaod 


I 








** Balance.... 




18 


13 




liBS 


40 


40 


Not. 10. 


18 


13 







. Tliva entriea ii^ the, Qa;^i^7%ppp]( ajpa al^. ly^acj^ fepA. tihe 
P^y*goa^,. We r\\r;^ pwr ^^fe^nt^y^ i«j i^h^! Pl^yJ^ook, an4, 
nol^.vh^ever Ca^ i^ ps^d pi; xe^f^v/^ The fir^^ c^ah 
ei^txy i^ q^> R^ge^^t of Day^ftaal^,, in wi^ckW. Cqllip* #. 
Qi:(?dMe4 vi)Jl^.#3?.?.5i- This, beiiijg r^civ^ Casfo^ madje Bjiv 
to ^%A^^ Tlf^ aw>WMt jp<<J tp, J;. W.. Ross. i« ca,rrie4 intQ 
tbp. C^Bppk, ^^.<y;^<;i<; ^ CJ^^. The. glance bo«« s^fUfPk 
o^ tb^, Jiegeif i^QC9.yn^ tjip ^n^iuirt of cash oil, \^^^^^ N4»^ 3l<>t 
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BdCNC-KEBPlNG BY DOUBLE ENTRY. 

'!the dumber and kinds of Wks Ikept in Double-^ntry 
Book-Keeping t)e]i)end upon the extent tod cfaamcter of the 
l)i»iinesis of iht braae. . 

^ The ordiilfeury and most essential books m aa ttUehsive 
basidess-hoilise are the following t 

1 . Day-Mi^ ^ BU4tery m whiidi ate efitdredi i» they 
ooou i", <tfee thein^actions of each day» 

2. Journdl, which is a condensed transcript of the Blot- 
ter, to arrailged that every debit shaii hliirb ks correspond- 
ing credit, and every credit its eerresponding deUt. 

8. Leger^ Corresponding with the Leger in single-^ntry 
bookvkeeping. 

DAV-fidOK. 

Philadelphia^ January 1, 1844* 



V 


Commenced business with the fotlawing 
ineafUi-^ 

Cash *....*. f3OOO.O0 


• 

0000 

197 
MM 


^ 




Merehandise per intsntofy « . . • . 3000.00 
Note of Wmk Allen 1000.00 
















V 


Jaines Armstrangy Dr. 
To 90 barrels faaiily floor, $$^ tl30M 
«< 100 bashels com . . . . 50 cts. 50.00 
«« 5 hrif bamds baekwheat,^^ 17.50 


50 








V 


2 

Bo'trfWM.BimshftflrdAski 

loo bbls. Abtir al 95.60 .... ».i ......... . 





99» 



Philadelphia, Jem. 8, 1844. 



V 


BoH of Alex*r Jones on ace% 
30 barrels herrings at $2f\/V • • • « 
10 half barrels shad at $3 •••••• 


• $50.00 
... 30.00 


• 
80 

335 

'487 
487 

1000 

300 
100 

63 


eta. 

00 




\ 












V 


Bo't of Henry WilUanUy 

100 boxes raisins at $2^ 

Gave him my note at 60 davs • • • 


. $325.00 


00 


■ ' 






V 


Wm, Barker^ 

To 50 barrels flour at $6 

** 50 boxes raisins at 3^ .... 

Rec'd his note at 60 days for ... 
^^ cash for baliince ....•*..• 


Dr. 

. $300.00 
. 187.50 


50 




. $300.00 
. 187.50 


50 




' "' 1 




« 






y 


4 

Rec'dfrom W. Allen, 

CSRsh for hia notfi in tdv hands ..••••«.•• 










V 


Bank of America hat discouni 
Barker's note for $300, 60 

Rec'd cash ...............•••< 


led Wm. 
days, 

$397;00 

3.00 






Interest for 3 mo. at 6 per ct. .... 


00 




" 




V 


Rec'd from Jos. Armsk'ongon 
Cash ....; w ..... • 


ace% 


00 


▼ 






V 


BoH of J. Armstrong on aec% 
1 bale cotton 300 lbs. at !^ cts. .. . 
30 barrels tar at tStW •••••• <^*. 


. $l8.7iB 
. 45.00 


76 



Philadelphia, Jan. 6, 1844. 



=ct= 



Paid Alex*r Jones on ace% 

Cash 

8 

Alex*r JontSy Dr. 

To 5 barrels flour at $6//^ 

— — . .,-. CI ■ 

Inventory of merchandise on hand 
this day $2202.50 



50 



31 



00 



95 



The Day-Book commences with a statement of the means 
of the house, including cash, property on hand, and bills 
due; and then the transactions of each day are entered as 
they occur. The above exhibits the usual form of making 
these entries ; and from this book a transfer is made to the 
JoumaL 

journal/ 

The fundamental rule in forming the Journal is, thateiery 
debit should have a corresponding credit j and every credit 
its corresponding debit. In forming a list of balances be- 
tween the debtor and creditor sides, the sum of the balances 
will be equal. Thus, if a merchant purchase a lot of shoes 
from B., a fictitious account is formed called " Shoe Ac- 
count ;" ana in the Journal entry. Shoe Account is made Dr. 
to B. for the amount purchased. Whereas, in single entry, 
B. would be credited with the amount of the shoes' bought; 
but no one is made debtor, because, the goods are oot sold. 

This principle has caused merchants to form two classes 
of accounts, viz.» personal and nominal. Personal accounts 
are debited for payments, saled,' dec, made to persons, and 
credited for amounts received froip them. Nominal accounts 
include payments made and amounts received on certain 
fictitious accounts which are intended to represent the roer- 
diaot Himself^ or his gains or losses., Tkef^nneipal of these 
Axe Block account, profit and loaa c^ieicoauX^ vQ^«t»e^ ^^:^ssqs&-^ 



m 

cash account, merchandise account, bills payable aoooont, 
bilk feteivable, bank account,. &c, 

Ofi commencing business, stock account is credited by 
iMmoiint pn band, and debited for debts due others* 

ProfU and loss account is credited with the gains on par- 
ticular accounts, and debited with the losses. 

Interest account is credited with amounts received on dis- 
count and interest, and debited with discounts and interests 
allowed. 

Ciish account is debited with all money received and 
credited with all money paid. 

Merchandise account is debtor for all goods purchased, 
and creditor for all goods sold. 

Bills payable account is credited for all notes, boadsi, &;c,, 
which are given or accepted and debited for those which are 
jpaid or disposed of. 

Bills receivable account is debited for all notes, bonds, 
6sc» which are received, and credited by all which are given 
or disposed of. 

Bank account is debited for all payments or deposits 
made, and credited by checks, drafts, dec. drawn. 

With these explanations we may now nuike the entries in 
a^ JpMrAal as far as the Day^Book is made ouU 



JOURNAL- 

Pknadelpkia, Jamunry 1, 1844. 



* 


SundrU$ Dr^ to 
Gash 
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LA.* mRMp^PaVR9 






BiUa feoeivaUe ..«• 


> .. lOOO.OCK 


00 
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TbMeidiaiidte » 


Dr. 


^l^^^r ' 
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Philadelphia, January 2, 1844. 



Merchandise 
To Cash 



Dr. 



Merchandise 
To Alexander Jones 

Merchandise 
To BUls Payable 



Dr. 



H in C i > I ■ 



Dr. 



4-^ 



Sundrigs Dr. to Merchandise 

Bills ReoMvable $300.00 

Cash • 187.5^ 



u 



Cash 

To BiUs Recnile 



Dr. 



(( 



Sundries Dr. to Bills Receivable 

Cash.. $397.00. 

Profit and Loss .*.. 3.00 



■ j« 



Cash 
To James Armstrongs 



Dr. 



M 



Merchandise 
To James Armstrong 



Dr. 



Alexander Jones 
To Cash 



Dr. 



Alexander Jones 

To Merchandise < 
m2 



8 



Dr. 



550 



90 



335 



487 



1000 



300 



100 



6$ 



50 



eta. 
00 



00 



00 



k^ Vl 



50 



00 



oa 



00 



75 



00 



i^^^^ 



The L^er ii formed from the Journal in the same man- 
ner as in Single Entry Book-Keepingi the nominal account! 
being opened and balanced as the personal accounts. 
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L. 


AnBstltmg, J. 


3. 


H. 


B. 




HerchandJae 


BiUi naiYible 


a. 


N. 


« p.]r.bl<. 


s. 


0. 


C 




P.« 


Ouh 


1. 


Profit and Loss 


D. 




E. 


E. 




S. 


P. 




31ock 


G. 




T. 


H. 




n.T 



W. X 
T.Z. 



Dr. 






Stoci. 




Cr. 




IBU. 




1 


rt. 


IM. 






rU. 


)u.e. 


n>tal>im — 






en 


- » 








N 
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Dr. 



Ca$k. 



a-. 

Pages. 



18tl 
Jan. 1. 

•* 3. 

" 4. 

(i M 



«• & 



Toatoek 

** merehandiM 
** billaree*ble. 
*• do. do. .. 
** J. Armstrong 



«( 



balanee ••.• 



1 


8 
3000 


eta. 
00 


1845. 

Jan. 3. 




187 


50 


" 6. 




307 


00 


" & 




1000 








100 






4584 


50 












3064 


50 













By merchandise 
** A.Jones ... 
" balance .... 



1 


& 




50 




3064 




4584 







ets. 

00 

00 
50 



» 



Merchandise. 



1845. 
Jan.l. 

" S. 

•• 3. 

M M 

" 5. 


To stock 

** cash .../... 
" A. Jones ... 
** bills rec*ble. 
** J. Armstrong 

** balance.... 


1 
S 


9000 

550 
80 

SS5 

63 

9918 

9909 


00 
00 
00 
00 
75 
75 

50 


1845. 
Jan. 1. 

" 3. 

" a 

U it 


By J. Armstrong 
** sundries ... 
** A. Jones... 
** balance .... 


1 
9 


197 

487 

31 

9908 


50 
50 
85 
50 




9»18 


75 


" 8. 







Bills Receivable. 



1845. 
JaB.1. 

M U 


To Stock 

" merchandise 


1 


1000 

aoo 

1300 


00 
00 

"oo" 


1845. 
Jan. 4. 


By cash 

** sundries .. 


1 


1000 

300 

1300 


00 
00 

"oiT 



87i 



Df. 



J. Ahaitrong. 



Page 3. 



e 



UiS, 
Jan. 7. 



«» 



8 



T« meralMDcUM 



** kalance .... 



$ 
197 



197 



33 



If ■« II I 



cts. 
SO 



50 

7Si 



1845. 
Jan. 5. 

it it 



<t 



« 



By dash 

'* Aiarehaiidiae 
" talaBM.... 



»W ,. M..> ■■ 



1 


A 




«3 




33 




197 




• 



75 
75 
50" 









il. J>«€^4 










1845. 

Jan.a 

U M 


To cash 

« flMKiWIlAW 

*• balaaeai.. 


S 


8t 

81 

•I 


1845. 
00 Jaa.SL 

«5 •• 8. 

S5 

35 


By merchandise 
** talsBsa.... 


1 

■ 


80 
1 


00 




81 


ts 


« « 







£i22« Pdpahle. 



1849. 


! I -■ ■■ — I 








1840. 


■L 'u: .JLiinA. 


r:**- 


=ft- 




Jaa.a 


Tobalance**. 




S35 


00 


Jan. a 


Dyitierchandiae 


1 


SKS5 


00 








— 




^ & 


** bftteneev^.r 




«9 


00 



ProJU cM 'Loi$. 




900K*|UW|P|]fO« 
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BALANCE-SHEET. 

If the entries in L^r be correct, the mm of the ereAta 
should be equal to the sum of die debits. 





Stoclc ■ ^....... 


Dr. 


Or. 


1 


3984 

2202 

0000 

3J 

1 

1 

3 


cm* 

50 
50 
00 
75 
25 

'00 


6000 
225 


cts. 
00 


1 


Cash 


'. 


1 

3 


Merchandise ..«• ,^... 

Bills Receivable 




2 
2 
2 
3 


J. Armstrong 

^ A. Jones ^ . . • 

Bills Payable .,. ^ 

* Profit and Loss ••.••••....••• 


QO 




\ 






> #225 


00 


6225 


00 



BUSINESS. FOKMSL 

BILLa 
Va. Military Institute 

To Thomas, Cow pe rt h wi i it & Co. Dr. 

Dec. 1. To am'l. of a^c't. ren<Jere4 . . • , . ^, . «. • 8452.74^ 
« " To 12 Anthonys Horace, at $1 . . . . . . . .' 12M 

n *9 M 4 dM. slates, at $4 per doz 16.00 

$480.72 

Va. Military Institute 

B!o\ofW^*Piptnaw, 

Dec. 24. 1 set of Encyclopedia Britannica, . . • • $I50;M 

RecU piy'l, 
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KECBTPTS. 

Philadelphia, January 1, 1845. RecM. of T. H. Wil. 
liams, One Thousand Dollars, in full of all demands. 

•1000. Frs. H. Smith* 



Philadelphia, January 1, 1845. Received of F. R. Shunk, 
Esq., Five Hundred ^ Dollars on account. 

$500.25. Thomas, Cowpsrthwait & Co. 

ORDERS. 

Thomas W. Gilmbs, Esa. 

Dr. Sir : Please pay to James M*Dowell or order, One 
Hundred Dollars, and place the same to my account 

Lexington, Jan. 1, 1845. J. T. L. Pesston. 

BANK CHECK. 
•1000. 

Cashier of the Farmers' Bank of Va., Pay to James W« 
Pegram or order One Thousand Dollars. 

Dec. 18, 1844. Richabd Mossis. 

DUE BILL. 

Philadelphia, Decemher 10, 1844. Due, on demand, to 
Francis H.' Smith, Five Hundred Dollars, value received. 

Jakes M^Dowbll. 

PROMISSORY NOTR 
•1700. 

Six months after date, I promise to pay Silas Wright, 
Esq., or order. Seventeen Hundred Dollars, value received. 

Lewis Timbeelaxb. 

New Yoxkj January 1, 1B45. 
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•500.60. 

Six months after date, we jointly and severally promise 
tp pay James Wilson Five Hundred and Ninety -ff^ Dol- 
lars, value received. 

J. Massden Smith. 

Philada* Jan. 1» 1845. Wx. Woodbrioob. 

DRAFTS. 

•100. Philada. Jan. 1, 1845. 

At sight, pay to John Marshall, or order. One Hundred 
Dollars, value received, and charge the same to my ac- 
count. 

Frs. H. Smith. 
To Bbrnard Prbston, Esa*, 
Richmond. 

•825.75. Lexington^ Va. Jan. 1, 1845. 

Three days after sight, pay to order of Webb, Bacon ^ 
Co. at the Farmers' Bank of Va., Three Hundred and Twenty. 
five Dollars and Seventy-five cents, value received, and 
place the same to the account of the Virginia Military In- 
stitute. 

Frs. H. Smith. 

Jambs Hbath, Esq., 

Auditor of Va. 
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FRENCH SYSTTEM OP WEIGHTS AND MBASpttBS; 

Thb French systero of measures, est^fkfted aince iW 
ReTt>ltition, is fbnhded upon the measurement of a quadrant 
of a mendiao. The ten-millionth pairt ttf tbis^ fuaiiMit ti&a 
taken as the unit of lengthy called tn^re, all the other linear 
measures being multiples or sub-multiples of the metre, ii^ 
decimal proportion. The metre corresponds to the 8.2B1: 
English feet. 

The unit of weight is the gramme^ which is a cubic cerdt' 
mitrcy or 100th part of a metre of distifled irate<r of the 
temperature of melting ice. It weighs 15.4d4 Boglish Tray 
grains. 

COMPARISON OF FRENCH AN1> ENGLISH WBieHTO 

AND MEASURES. 

DECIMAL 878TEK. 

Long Meagures* 

Fraacli. ISoglith. 

Millimetre :;» 0.03937 iaoim 

CentimWr^ ..., 5=: 0.39371 « 

Decimetre = 3.93710 « 

Mitr^ „ = 39.37100 « 

Decametre = 3:^.89910 f^l 

Hectometre = 328.091A7 " 

Kilometre = 1093.63890 ytfrds 

Myriamfttre =10936.38900 ** 

Meantrea of Capacity. 

Millitre 0.06103 cubic inches 

Centilitre 0.61028 " " 

Decilitre 6.10280 " " 

Zri<rc (cubic decimetre) ... 61.02803 « « 

Decalitre 610.28028 " « 

Hectolitre 3.5317 ** feet 

Kilolitre 35.3171 « ** 

Mjrrialitre B5^.Vl\\^ ** " 



•» 
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Solid Measures. 

Engiidi* 

3.5317 cubic feel 

Stdre (cubicmdtie) 35.3174 << ^ 

Decastie 3S3.1741 « *« 

Superficial Measures. 

Centiare...* = 1.1960 square yavda 

.Are (a square decAinfetre) . . = 119.6046 ^ ** 

Decare =1196.0460 " •• 

Hectare =11960.4604 << '' 

Weights. 

Milligramme = 0.0154 grains Troy 

Centigramme = 0.1543 " *« 

I^cigramme = 1.5434 *' ** 

Gramme = 15.4340 « « 

Decagramme =154.3402 '< «' 

Hectogramme = 3.2134 ounces ** 

Kilogramme =21b8.8oz. 3dwt2grs. ^ 

Myriagramme =26.795 lbs. 
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ANQENT WEIGHTS AND MEASURES. 

Weights. 

Atticobolus = 8.2 Eng. Troy grs. 

" drachma = 64.6 « « ** 

Lesser mina =3,892. " " ** 

Greater mina =6,464. *« ** " 

Talent = 60 mina = i Enslish cwt 

Old Greek drachm = 146.5 Bng. Troy grs. 

« « mina =6,425. « « " 

Egyptian mina =8,826. « *« •« 

Ptolemaic mina of Cleopatra. =8,985. ^ «< '' 
Alexandrian •<•« Dioscorides =9,992. ^ << «* 

Roman denarius = 51.9 << «< •< 

Ounce = 487.2 « *« «• 

Pound of 10 oz. =4,150. « ** ** 

« « 12 o*. =4,918. *« « ^ 

34 



Scrij^ure Measures of Length. 

Digit = 0.7426 inches Enj. 

Palm = 2.97 " " 

Span =f 8.91 " « 

Lesser cubit =r 1.485 feet Eiqr. 

Sacred « = 1.7325 •* •* 

Fathom = 2.31, yards « 

.E25ekiel's Reed = 3.465 " « 

'Arabian Pole . . ; = 4.62 *« « 

Schaenus = 46.S^ *« «• 

Stadftim = 231. • « «* 

Sabbath-day journey .... . =1,155« ** « 

Eastern mile = 1.886 miles Eng. 

Parasang = 4.158 " " 

Day'sjourney = 33.264 " " 

Grecian Measures of Length; 

Dactylos = 0.75546 Eng. inches 

S^'T I = 3.02187. « ** 

Dochme 3 

Licfcas = T.65468 " " 

Orthodoron = 8.31015 « « 

Spithame = 9.06662 « ** 

Pous = 1.00729 " feet 

Pygme = 1.13203 « ^ 

Pygon =t 1.25911 " « 

Orgyia = 1.00729 « paces 

Duf *^* \ * " • •••»»••• =100.72916 « « 

Milion ................. =605.8388 " « 

lUrnau Measures <f Length, .^ 

Digitus tran^rersus ....... = 0^72525 £ng. inches 

Uncia = 0.967 « «* 

Palmus minor .♦= 2.901 « « 

Pes, the foot = 11.604 «' ♦* 

Palmipes = 1.20876 « feet 

Cubitus = 1^4505 ** « 

Gradus ..V .a.. = 2.4175 " « 

Passus 4.. = 0.967 « paW 

fStadiam..,^ ^..^ =120.875 « ** 

MiUum =^«1- « ** 
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Raman Dry Mecuurta, 

Hemina =0.5074 Eng. pints 

Sextarius =1.0148 « « 

Modius =1.0141 '« pecks 

AUxc Dry Measures. 

Xestes =0.9903 Eng, pints 

Chenix =1.486 « " i 

Jetcish Dry Measuresi 

Gachal =0.1949 Eng. pints 

Cab .=3.874 " " 

Gomor =7.0162 " « 

Seah .••.. =1.4615 " pecks. 

Ephah ., -. =1.0961 " Winchester bu. 

Coron .....•••. . • . =1.3702 ^« qiwrtey 

Roman Measures for Liquids. 

Hemina =0.59759 Eng. pints 

Sextarius =1.19618 " " 

Congius =7.1712 " " 

Urna =3.5857 wine gallons 

Amphora =7.1712 « « 

Caleus =2.2766 hhds. 

Attic Measures for Liquids. 

Cotylus '.. = 0.5742 Eng. pints 

Xestes = 1.1483 " " 

Chous = 6.8900 « " 

Metretes =10.3350 wine gallons 

Jewish Measures for Liquids. 

Caph = 0.8612 Eng. pints 

Log = 1.1483 " " 

Cab = 4.5933 " " 

Hin = 1.7225 wine gall. 

Seah = 3.4450 « " 

Bath =10.3350 " « 

Coron = 1.6405 hhd. 
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Scripture Weights. 

A shekel = 9 dwt. 2.6 grains 

Maneh = 2 lb. 3 oz. 6 dwt. 10.8 gr. 

Talent =113 lb.lOoz. 1 dwt.l0.8gr. 

Serifiure Money. 

Shekel of silver = 53.3+ 

Bekah ** «• ^ 26.6+ 

Zuza " « =s 13.3+ 

Gera « « = 2.6 

Maneh ** " =926.65 cts. 

Talent « « =91599. 

Shekel «« gold =r«d.65 cts. 9 m.+ 

Talent « *« =826,228.55 cts. 8 ni.+ 

Dram <« << =95.19 cts. 8 m.+ 
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